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SURFACE WATER SUPPLY OF THE PACIFIC SLOPE
BASINS IN CALIFORNIA, 1913.

AUTHORIZATION AND SCOPE OF WORK.

This volume is one of & series of 12 reports presenting results of
measurements of flow made on streams in the United States during
1913. Six of the reports for 1913 contain data for the year ending
September 30, and the other six for the calendar year, as indicated
in the table on page 10.

The data presented in these reports were collected by the United
States Geological Survey under authority implied in the organic law
(20 Stat. L., p. 394), which contains the following paragraph:

Provided, That this officer {the Director] shall have the direction of the geological
survey and the classification of public lands, and examination of the geological struc-
ture, mineral resources, and products of the national domain.

The work was begun in 1888 in connection with special studies of
water supply for irrigation. Since the fiscal year ending June 30,
1895, successive sundry civil bills passed by Congress have carried
the following item and appropriations:

For gaging the streams and determining the water supply of the United States,

and for the investigation of underground currents and artesian wells, and for the
preparation of reports upon the best methods of utilizing the water resources:

Annual appropriations for the fiscal years ending June 30, 1895-1918.

3 5 P $12, 500
1896 - - e e e e e e 20, 000
1897 10 1900, inclusive. . ... ... ... ieiiiiiii e, 50, 000
1901 to 1902, inchusive. ... ... .o, 100, 000
1903 t0 1906, InClUSIVe. ... . ..ot 200, 000
2907 et et el 150, 000
1908 to0 1910, inclusive. ... ... . it 100, 000
1911 t0 1913, Inclusive. « oo oot 150, 000

In the execution of the work many private and State organiza-
. tions have cooperated, either by furnishing data or by assisting in
collecting data. Acknowledgments for cooperation of the first kind
are made in connection with the description of each station affected
and of the second kind on page 20.

9



10 SURFACE WATER SUPPLY, 1913, PART XL

Measurements of stream flow have been made at about 3,000
points in the United States and also at many points in small areas
in Seward Peninsula and the Yukon-Tanana region, Alaska, and in
the Hawaiian Islands. In July 1913, 1,388 gaging stations were
. being maintained by the Survey and the cooperating organizations
in the United States and many miscellaneous discharge measure-
ments were made at other points. In connection with this work, data
were also collected in regard to precipitation, evaporation, storage
reservoirs, river profiles, and water.power in many sections of the
country, and will be made available in the regular water-supply
papers from time to time.

PUBLICATIONS.

A report has been prepared for each year embodying the stream-
flow data collected during that year. An index to the reports con-
taining stream-flow measurements prior to 1904 has been published .
as Water-Supply Paper 119.

Prior to 1901 gage heights and discharge measurements were pub-
lished in water-supply papers or bulletins, and estimates of monthly
discharge in annual reports; since 1901 both classes of data have
been published in water-supply papers, and they are now being pub-
lished in 12 parts, as shown in the following table:

Pagpers on surface water sdpply of the United States, 1913.

Part. | No. Title. Year used. -
I| 351 | North Atlanticcoastbasins..........cccveeeeoieaniiieann. Calendar year.
II| 352 |-South Atlantic coast and eastern Gulf of Mexico basins. ... D

D
IOI| 353 | Ohio Riverbasin...................cooooee. ..| Year ending Sept. 30.
IV | 354  St. Lawrence Riverbasin........................ ..| Calendar year.
V| 3535 | Upper Mlsglssi%ﬂ River and Hudson Bay basits ..| Year ending Sept. 30.
VI| 356 [ Missouri Riverbasin............occooiiiiia.. ..| Calendar year.
VII| 357 | Lower Mississippi River basin. .. Do.
VIII | 358 | Western Gulf ¢f Mexico basins. .| Year ending Sept. 30.
IX | 359 | Colorado River basin....... ..| Calendar year,
X . Yeali) ending Sept. 80.
0.

360 | Great Basin................
XIT | 362 | North Pacific coast Dasinis v...........oeoveoosomoreoenns Do.

XI| 361 | Pacific coast basins in California .




A list of reports containing stream-flow data is presented in the

following table:

PUBLICATIONS.
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Stream-flow data in reports of the United States Geological :S'ur'vey.

[A=Annual Report; B==Bulletin; W8=Water-Supply Paper.]

Report. Character of data. Year.
10th A, pt. 2........... Descglili»tivg information only........ocoiiiiiiiiiiiiiiiiiiaa
1h A pt.2...oeee.e.s Monthly discharge R e .- 18848901;0 Sept.,
1890,
12th A, pt.2..ceveniiafanans Li L - 18&;;;19 June 30,
1891.
1Bth A, pt. 3. ..o Mean discharge in second-feet 18% 9t20 Dec. 31.
4th A, pt.2.cceennnns Monthly discharge (long-time records, 1871 £0 1898)............. 1888 to Dee. 31,
1893.
B13l...................| Descriptions, measurements, gage heights, and ratings.......... 1893 and 1894,
16th A, pt. 2.. Descriptive information only......... ...
B 140 Deseriptions, measurements, gage heights, ratings, and monthly| 1895.
discharge (als> many data covering earlier years).
Gage heights (also gage heights fcr earlier years)................ 1896.
Descriptions, mr.easurements, ratings, and monthly discharge | 1895 and 1896.
(also similar data for some earler years).
Descriptions. measurements, and gageheights, for eastern United | 1897,
States, eastern Mississippi River, and Missouri River above
junction with Kansas.
WS 16eeceieeaannnnas Des_eriptions,measur'ements,ang&%ehgights,for western Missis-| 1897.
%ppi River below junction of uriand Platte, and western
nited States. .
Descriptions, measurements, ratings, and monthly discharge | 1897.
(also someiong-tl_me reeords). .
Measurements, ratings, and Igage heights, for eastern United | 1898.
MStates, easitz;em lﬁlﬁs p%i iver ailé%tlsli«;soujri]gilwlrer. Ris
.| Measurements, ra and gage he; or sas River | 1898.
and western ’Uniwis States. ’
.| Monthly discharge (also for many earlier years)...... 1898.

WS 124 to 135. ..
WS 16510 178...

. Deserillations, measurements, gage heights, and
.| Month -

.| Monthly discharge

Deserhi)ticns, measurements, gage heights, and ratings
..| Month

.| Complete data....

ratings.

y discharge. . .
Deseripticns, measure:

y discharge

Note.—No data regarding stream flow are given in the 15th and 17th annual reports.

The table on page 12 gives, by years and drainage basins, the num-
bers of the papers on surface water supply published from 1899 to
1913. The data for any particular station will be found in the
reports covering the years during which the station was maintained.
For example, data for any station in the area covered ay Part I are
published in Water-Supply Papers 97, 124, 165, 201, 241, 261, 281,
301, 321, and 351, which contain records for the New England

streams from 1903 to 1913.

The year covered by the report is indi-

cated at the head of the column in which the paper is listed.
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DEFINITION OF TERMS, 18

Water-supply papers and other publications of the United States
Geological Survey containing data in regard to the water resources
of the United States may be obtained or consulted as indicated
below.

1. Copies may be obtained free of charge by applying to the
Director of the Geological Survey, Washington, D. C. The edition
printed for free distribution is, however, small and is soon exhausted.

2. Copjes may be purchased at nominal cost from the Superin-
tendent of Documents, Government Printing Office, Washington,
D. C., who will on application furnish lists giving prices.

3. Sets of the reports may be consulted in the libraries of the prin-
cipal cities of the United States.

4. Complete sets are available for consultation in the local offices
of the water-resources branch of the Geological Survey, as follows:

Boston, Mass., Customhouse.

Albany, N. Y Room 18, Federal Building.

Atlanta, Ga., Post Office Building.

Madison, Wis., care of Railroad Commission of Wisconsin.
St. Paul, Minn., Old Capitol Building.

Austin, Tex., Old Post Office Building.

Helena, Mont., Montana National Bank Building.
Denver, Colo., 403 New Post Office Building.
Phoenix, Ariz., 417 Fleming Building.

Salt Lake City, Utah, 421 Federal Building.

Boise, Idaho, 615 Idaho Building.

Tacoma, Wash., 406 Federal Building.

"Portland, Oreg., 416 Couch Building. ‘
San Francisco, Cal., 328 Customhouse.

Los Angeles, Cal., 619 Federal Building.

Honolulu, Hawaii, Kapiolani Building.

A list of the Geological Survey’s publications will be sent on ap-
plication to the Director of the United States Geological Survey,
Washington, D. C.

DEFINITION OF TERMS.

.The volume of water flowing in a stream—the “run-off”’ or “dis-
charge”—is expressed in various terms, each of which has become
associated with a certain class of work. These terms may be divided
into two groups: (1) Those which represent a rate of flow, as second-
feet, gallons per minute, miner’s inches, and discharge in second-
feet per square mile; and (2) those which represent the actual
quantity of water, as run-off in depth in mohes, acre-feet, and mil-
lions of cubicfeet. The units used in this series of reports are second-
feet, second-feet per square mile, run-off in inches, acre-feet, and
millions of cubic feet. They may be defined as follows:

““Second-foot’ is an abbreviation for “cubic foot per second,”
and is a unit for the rate of discharge of water flowing in a stream.
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A second-foot is the rate of discharge of water flowing in a channel
of rectangular cross section, 1 foot wide and 1 foot deep, at an aver-
age velocity of 1 foot a second. It is generally used as a funda-
mental unit from which others are computed by the use of the fac-
tors given in the tables of convenient equivalents (p. 15).

“Second-feet per square mile’’ is the average number of cubic feet
of water flowing per second from each square mile of area drained,
on the assumption that the run-off is distributed uniformly beoth as
regards time and area.

“Run-off (depth in inches)’’ is the depth to which the drainage.
area would be covered if all the water flowing from it in a given
period were conserved and uniformly distributed on the surface.
It is used for comparing run-off with rainfall, which is usually
expressed in depth in inches.

An “acre-foot’ is equivalent to 43,560 cubic feet and is the
quantity required to cover an acre to the depth of 1 foot. The
term is commonly used in connection with storage for irrigation.

“Millions of cubic feet”” is a unit used to express quantities of
water stored in reservoirs, and is most frequently used in studies of
flood control.

The following terms used in thesé reports are not in common use
and may be defined as follows:

“Control,” “controlling section,” and ““point of control” are terms
used to designate that cross section of the stream below the gage
which controls or regulates the height of the water surface at the
gage. It should be noted that the control may not be the same
cross section at all stages.

“Discharge relation” is an abhreviation for the term “relation of
gage height to discharge.”

The “point of zero flow’” for a given gaging station is that point
on the gage—the gage height—to which the surface of the river
would fall if there were no flow.
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CONVENIENT EQUIVALENTS.

The following is a list of convenient equivalents for use in hydraulic
computations: '

Table for converting velocity in feet per second into velocity in miles per hour.

{1 foot per second=0.681818 mile ger hour, or very nearly ¥ mile per hour. 1 mile per hour=1.4667 feet
per second, or very nearly 1} feet per second. In computing the table the values 0.68182 and 1.4667 were

used.)
Tenths.
Units.
0 1 2 3 4 5 6 7 8 9

0.136 | 0.205| 0.273 | 0.341 | 0.409 [ 0.477 | 0.545] 0.614

.818 . 886 .955 | 1.02 1.09 1,16 1.23 | 1.30
1.50 1,57 1.64 1.70 1.77 1.84 1.91 |1.98
2.18 2.25 2.32 2.39 2.45 2.52 2.59 |2.66
2. 86 2.93 3.00 3.07 3.14 3.20 3.27 | 3.34
3.55 3.61 3.68 3.75 3.82 3.89 3.95 | 4.02
4.23 4.30 4.36 4.43 4.50 4.57 4.64 |4.70
4.91 4,98 5.05 5.11 5.18 1 5.25 5.32 |5.39
5,59 5. 66 5.73 5.80 5.86 5.93 6.00 |6.07
6.27 6.34 6.41 6.48 6.55 6.61 6.68 | 6.75

Table for converting discharge in secondfeettzaer square mile into run-off in depth in inches

over the area.

Discharge Run-off in inches.

in second-

{feet per

squaremile.| 1day. 28 days. 29 days. 30 days. 31 days.
1.041 1.079 1.116 1.153
2.083 2.157 2. 2.306
3.124 3.236 3.347 3.459
4.165 4.314 4.463 4.612
5.207 5.393 5.578 5.764
6.248 6.471 6.694 6.917
7.289 7. 550 7.810 8.070
8.331 8.628 8.926 9.223
9.372 9.707 10.041 10.376

NoTtE.—For part of a month multiply run-off for one day by the number of days.

Table for converting discharge in second-feet into run-off in acre-feet.

i feet.
Disct Run-off in acre-feet
in second-
feet. 1 day. 28 days. 29 days. 30 days. 31 days.
1.983 55,54 57.52 59. 50 61.49
3.967 111.1 115.0 119.0 123.0
5.950 - 166.6 172.6 178.5 184.5
7.934 222.1 230.1 238.0 246.0
9.917 277.7 287.6 297.5 307. 4
11.90 333.2 345.1 357.0 . 368.9
13.88 388.8 402.6 416.5 430. 4
15.87 444.3 460. 2 476.0 491.9
17.85 499.8 517.7 535.5 553.4

NoOTE,—For part of 8 month multiply run-off for one day by the number of days.



16 SURFACE WATER SUPPLY, 1913, PART XI.

Table for converting discharge in second-feet into run-of in millions of gallons.

Discharge Run-off in millions of gallons.
in second-
feet. lday. | 28days. | 20days. | 30days. | 31 days.

0.6463 18.10 18.74 19.39 20.04
1.293 36.20 37.48 38.78 40.08
1.939 54.30 58,17 60.12
2.585 72.40 74.96 77.56 80. 16
3.232 90. 50 93.70 96.95 100.2
3.878 108.6 112.4 116.3 120.2
4.524 126.7 131.2 135.7 140.3
5.171 144.8 149.9 156.1 162.3
5.817 162.9 168.7 174.5 180.4

N orE.—F or part of a month multiply run-off for one day by the number of days.

Table for converting dischurge in second-feet into run-off in millions of cubic feet.

-0; of cubic feet.
Discharge Run-off in millions of cubie fee
in second-

foet. lday. | 28days. | 20days. | 30days. | 31days.
L]
) 0.0864 2,419 2.506 2.592 2.678
2. L1728 4.838 5.012 5.184 5.356
3.. .2592 7.257 7.518 7.776 8.034
4.. .3456 9.676 10.024 10.368 10.712
5.. .4320 12.095 12.530 12.960 13.390
6.. .5184 14.514 15.036 15.562 16. 068
7.. .. .6048 16.933 17,542 18.144 18,746
- B, .6912 19. 352 20.048 20.736 21.424
| S 7176 21.771 22.554 23.328 24,102

NorE.—For part'of a month multiply run-off for one day by the number of days.

1 second-foot equals 40 California miner’s inches (law of March 23, 1901).

1 second-foot equals 38.4 Colorado miner’s inches.

1 second-foot equals 40 Arizona miner’s inches.

1 second-foot equals 7.48 United States gallons per second; equals 448.8 gallons per
minute; equals 646,317 gallons for one day.

1 second-foot for one year (365 days) covers 1 square mile 1.131 feet or 13.572 inches
deep.

1 second-foot for one year (365 days) equals 31,536,000 cubic feet.

1 second-foot equals about 1 acre-inch per hour.

1 second-foot for one day equals 86,400 cubic feet.

1,000,000,000 (1 United States bllhon) cubic feet equals 11,570 second-feet for one
day.
* 1,000,000,000 cubic feet equa,ls 414 second-feet for one 28-day month.

1,000,000,000 cubic feet equals 399 second-feet for one 29-day month.

1,000,000,000 cubic feet equals 386 second-feet for one 30-day month.

1,000,000,000 cubic feet equals 873 second-feet for one 31-day month.

100 California miner’s inches equals 18.7 United States gallons per second.

100 California miner’s inches for one day equals 4.96 acre-feet.

100 Colorado miner’s inches equals 2.60 second-feet.

100 Colorado miner’s inches equals 19.5 United States gallons per second.

100 Colorado miner’s inches for one day equals 5.17 acre-feet.

100 United States gallons per minute equals 0.223 second-foot.

100 United States gallons per minute for one day equals 0.442 acre-foot.

1,000,000 United States gallons per day equals 1.55 second-feet,

1,000,000 United States gallons equals 3.07 acre-feet.
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1,000,000 cubic feet equals 22.95 acre-feet.
1 acre-foot equals 325,850 gallons.
1 inch deep on 1 square mile equals 2,323,200 cubic feet.
1 inch deep on 1 gquare mile equals 0.0737 second-foot per year.
1 foot equals 0.3048 meter.
1 mile equals 1.60935- kilometers.
1 mile equals 5,280 feet.
1 acre equals 0.4047 hectare.
-1 acre equals 43,560 square feet.
1 acre equals 209 feet square, nearly. |
1 square mile equals 2.59 square kilometers.
1 cubic foot equals 0.0283 cubic meter.
1 cubic foot of water weighs 62.5 pounds.
1 cubic meter per minute equals 0.5886 second-foot.
1 horsepower equals 550 foot-pounds per second.
1 horsepower equals 76.0 kilogram-meters per second.
1 horsepower equals 746 watts.
1 horsepower equals 1 second-foot falling 8.80 feet. |
1% horsepower equals about 1 kilowatt.
To calculate water power quickly: Second-feet;ifall n feet net horsepower on

water wheel realizing 80 per cent of theoretical power.

EXPLANATION OF DATA.

For each regular current-meter gaging station the following data
are given: Description of the station, list of discharge measurements,
table of daily gage height, table of daily discharge, table of monthly
and yearly discharge and run-off. For stations located at weirs or
dams the gage-height table is usually omitted.

In addition to statements regarding the location and equipment
of current-meter stations, the deseriptions give information in regard
to any conditions which may affect the constancy of the discharge
relation covering such points as ice, logging, shifting channels, and
backwater; also information regarding diversions which decrease
the total flow at the measuring section. Statements are also made
regarding the accuracy of the data and computed results.

The table of daily gage height shows the daily fluctuations of the
surface of the river as found from the mean of the gage readings
taken each day, usually in the morning and in the evening, though
at many stations only one reading is made each day. At a com-
paratively few stations automatic gages are used, some of which
give a continuous record of river stage in the form of a hydro-
graph, and others a record printed at regular intervals, from which
‘the mean daily gage height can be computed. The gage height
given in the table represents the elevation of the surface of the
water above the zero of the gage. When the discharge relation is
affected by the presence of ice in the streams or by backwater from

40967°—wsP 361—16——2
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obstructions, gage heights are published as recorded, with suitable
footnotes. The rating table is not applicable for such periods unless
the proper corrections to the gage heights are known and applied.
Attention is called to the fact that the zero of the gage is placed at
an arbitrary datum and has no relation to zero flow or the bottom of
the river. In general the zero is located somewhat below the lowest
known stage.to avoid negative readings.

In the tables of daily gage height the use of zeros in the hundredths
place indicates the degree of refinement to which the gage was read
and to which the mean daily gage height was computed. If a gageis
read to tenths or half-tenths once a day or to tenths twice a day no
zeros appearin the hundredths place for any stage. If the gage isread
to half-tenths twice a day or to quarter-tenths or hundredths, regard-
less of the number of readings a day, the gage heights are published to
hundredths, and zeros appear in the hundredths place, below & certain
limiting stage. This limiting stage is so selected that the average
errer in the mean daily discharge, resulting from not using the mean
daily gage height to hundredths above that stage, shall not be greater
than 2 per cent. For automatic gages the allowable average error of
the daily discharge has been taken as 1 per cent. The selection of the
percentage is arbitrary, but it should be noted that the maximum error
will in all cases be twice the average error. In like manner half-
tenths are used from the hundredths limit to another higher limit,
above which only tenths are used. It is the aim to have the gage-
height observations at each gaging station recorded to the degree of
refinement required by the above-described method of use, but in
practice it is often found necessary, in order to avoid confusion in the
gage observer’s record, to have the observations for all stages recorded
to the degree of reﬁnement raquired for low stages, which usually
necessitates readings to hundredths of a foot.

The discharge measurements and gage heights are the base data
from which rating tables, daily discharge tables, and monthly dis-
charge tables are computed.

The rating table gives, either directly or by interpolation, the dis-
charge in second-feet corresponding to every stage of the river
recorded during the period for which it is applicable. It is not pub-
lished in this report, but can be determined from the tables of daily
gage height and daily discharge by plotting gage heights in feet as
ordinates and discharge in second-feet as abscissas.

The table of da,ily discharge determined from the rating table
gives the discharge in second-feet correspondmg to the mean of the
gage readings observed each day.

The base data presented in this report, unless otherwise stated in
the description of the station, have been collected by the methods
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«commonly used at current-meter gaging stations and described. in
standard textbooks.

In the table of monthly discharge the column headed ‘‘Maximum”
gives the mean flow, as determined from the rating table, for the day
when the mean gage height was highest. As the gage height is the
mean for the day, it does not indicate correctly the stage when the
water surface was at crest height and the corresponding discharge
was consequently larger than given in the maximum column. Like-
wise, in the column of “Minimum” the quantity given is the mean
flow for the day when the mean gage height was lowest. The column
headed ‘“Mean” is the average flow in cubic feet for each second
during the month. On this the computations for the remaining col-
umns, which are defined on pages 14 and 15, are based.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

The accuracy of stream-flow data depends on (1) the permanence of
channel and of the relation between discharge and stage, and (2) on
the accuracy of observation of stage, measurements of discharge,
and 1nterpretat10n of data.

In order to give engineers and others mformatlon regarding the
‘probable accuracy of the computed results, footnotes are added to
the daily discharge tables, stating the probable accuracy of the rating
curves used, and an accuracy column is inserted in the monthly dis-
charge table. For the rating curves “well defined” indicates, in
general, that the rating is probably accurate within 5 per cent;
“fairly well defined,” within 10 per cent; ‘“poorly defined”” of ‘““ap-
proximate,” within 15 to 25 per cent. These notes are very general
and are based on the plotting of the individual measurements with
reference to the mean rating curve.

The accuracy column in the monthly discharge table does not apply
to the estimate of maximum or minimum discharge nor to that for
any one day, but to the monthly mean. It is based on the accuracy
of the rating, the probable reliability of the observer, the number of
gage readings per day, the range of the fluctuation in stage, and
knowledge of local conditions. In this column A indicates that the
mean monthly flow is probably accurate within 5 per cent; B, within
10 per cent; C, within 15 per cent; D, within 25 per cent. Special
conditions are covered by footnotes.

Even though the monthly means for any station may represent
with a high degree of accuracy the quantity of water flowing past the
gage, the figures showing discharge per square mile and depth of run-
off in inches may be subject to gross errors which result from includ-
ing in the measured drainage area large noncontributing districts or
omitting estimates of water diverted for irrigation or other use.
“‘Second-feet per square mile” and ‘‘run-off, depth in inches” have,
- therefore, not been computed for streams draining areas in which
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the annual rainfall is less than 20 inches, nor for streams draining
areas in which the precipitation exceeds 20 inches if such computa-
tions might be uncertain or misleading because of the presence of
large noncontributing districts in the measured drainage area, of
the omission of estimates of water diverted for irrigation or other use,
or of artificial control or unusual natural control of the flow of the river
above the gaging station. All values of ‘“‘second-feet per square
mile” and ‘‘run-off, depth in inches’’ previously published by the
Survey should be used with extreme caution, and such values in this
report should be used with care because of possible inherent sources
of error not known to the Survey.

In general the base data collected each year by the Survey engi-
neers are published, not only to comply with the law, but also to afford
any engineer the means of analyzing in detail the results of the com-
putations. The table of monthly discharge is so arranged as to give
only a general idea of the flow at the station and should not be used
for other than preliminary estimates. The tables of daily discharge
allow more detailed studies of the variation in flow. It should be
bornein mind, however, that the observations in each succeeding ye'ar
may be expected to throw new light on data already collected and

published.
COOPERATION.

The hydrographic work of the United States Geological Survey in
_California is being carried on in cooperation with the State in accord-
ance with acts of the State legislatiure, approved March 16, 1903,
March 20, 1905, March 11, 1907, and April 22, 1909, empowering the
State authorities to enter into contracts with the Director of the
United States Geological Survey for the purpose- of making topo-
graphic maps, gaging streams, surveying reservoir sites and canal
locations, for the conservation and utilization of the flood and storm
waters of the State.

The cooperative agreements with the Conservation Commission
and the State Board of Control (Water Power) of the State of Cali-
fornia, signed in September, 1911, continue in force. The funds con-
tributed by these commissions during the year were expended mainly
in maintenance of stations previously established and in the instal-
lation of water-stage recorders.

The members of the Conservation Commission are George C.
Pardee (chairman), Francis Cuttle, and J. P. Baumgartner. The
members of the State Water Commission are Hiram W. Johnson
(governor), Charles D. Marx (chairman), S. C. Graham, Harold T.
Power, and W. F. McClure (State engineer).

The work in the Klamath River basin in Oregon was carriegd on in
cooperation with the United States Reclamation Service, which fur-
nished the field data.
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DIVISION OF WORK.

The data pertaining to California were collected and prepared for
publication under the direction of H. D. McGlashan, district engineer,
by E. C. Murphy, F. C. Ebert, R. C. Rice, G. H. Canfield; Lasley Lee,
Charles Leidl, H. J. Tompkins, J. H, Morgan, arid M. B. Trelease._

Data pertaining to Oregon were prepared for publication under
the direction of F. F. Henshaw, district engineer, by E. S. Fuller,
C. L. Batchelder, and P. V. Hodges.

The manuscript was assembled by H. J. Dean.

GAGING STATION RECORDS.
TIA JUANA RIVER BASIN.

COTTONWOOD CREEK NEAR DULZURA,1 CAL.

LocaTioN.—In the SW. % sec. 15, T. 17 8., R. 3 E., at Barrett dam site, 1} miles below
intake of Dulzura conduit, about 17 miles northeast of Dulzura. Pine Valley
Creek enters 1 mile and Lyons Creek half a mile above the station.

RECORDS AVAILABLE.—December 15, 1905, to September 30, 1913.

DRAINAGE AREA.—246 square miles, revised estimate; area measured on military
survey and United States Geological Survey topographic maps.

Gaee.—Two vertical staffs. Upper gage is on left bank near end of dam and indi-
cates depth of water on the crest; lower gage, which is on upstream side of dam
between flume and right bank, is read when no water is flowing over crest of dam;
its datum is 2.50 feet lower than that of the upper gage. The upper gage was not
used during 1912 and 1913.

CuaNNEL.—Shifting sand above dam.

DiIscHARGE .MEASUREMENTS.—Made at low concrete dam back of which sand and
gravel have been deposited to the level of its crest. At low stages the flow is
restricted to a rectangular wooden flume through the wall of the dam, but at
high stages water passes over the entire length of the dam, which is 61 feet.
Measurements are made by wading, except at high stages, when only float meas-
urements have been obtained. .

Diversions.—Dulzura conduit diverts water from Cottonwood and Pine Valley
creeks, about half a mile above their junction, into the Dulzura Creek drainage
bagin. From the end of the conduit the water flows down the natural channel of
Dulzura Creek into the Lower Otay reservoir. The water is used for municipal
supply at San Diego. The conduit is 13.38 miles long and is concrete lined
except 4,490 feet of flume and 9,219 feet of tunnel. The average width is about
5 feet and the depth 4 feet 2 inches. The grade is 4 feet in 5,000 and the capacity
40,000,000 gallons in 24 hours. Loss by seepage between intake and measuring
weir is estimated at about 3 per cent.

In the fall of 1912 the city of San Diego voted to purchase this water system,
exclusive of the Morena reservoir; from the Southern California Mountain Water
Co. The system was turned over to the city February 1, 1913. Morena reservoir
was leased for 10 years.

StoraGE.—The Morensa reservoir, about 9 miles above the Barrett dam site, has a
capacity of 46,000 acre-feet. On October 1, 1913, there were 1,162 acre-feet
impounded in the reservoir.

1 Formerly described as “near Jamul.””
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Accuracy.—Daily discharge originally computed in gallons per day by city of San
Diego from rating curve prepared by, Geological Survey. Results considered
good. :

Cooreration.—Estimates of daily discharge in gallons furnished by the department
of water, city of San Diego, through H. A. Whitney, hydraulic engineer.

The following discharge ‘measurement was made by H. D. McGlashan:
April 16, 1913: Gage height, 0.23 foot; discharge, 2.3 second-feet.

Daily discharge, in second-feet, of Cotionwood Creek mear Dulzura, Cal., for the year
’ ending Sept. 80, 1913.

Day. Nov. | Dee. Jan. Feb. Maf. Apr. | May. | June.
Lt 0.0 1.0 1.3 1.0 2.9 8.5 2.0 0.6
.0, L0 1.3 1.0 2.0 6.6 2.0 .6
.0 .9 13 1.0 1.7 4.3 2.0 -6
.0 .7 1.3 1.0 1.5 2.5 1.8 .6
.0 © .9 1.3 1.4 1.5, 2.4 1.8 .6
.0 .9 1.3 1.4 1.5 2.2 1.8 .6
.0 1.0 1.3 1.4 1.5 2.4 L5 N
.0 .9 1.3 1.5 1.4 2.2 1.4 5
.0 1.0 1.7 1.4 1.4 2.2 1.2 -5
.2 1.2 1.7 1.2 1.4 2.2 1.2 5
.3 1.2 1.7 1.2 1.5 2.4 1.2 b
.3 1.3 L5 1.2 1.8 2.4 1.2 5
.3 1.3 1.5 1.2 1.5 2.5 1.2 -4
.4 1.2 ‘1.3 1.2 1.4 2.7 1.2 .4
.5 1.2 1.8 1.2 1.4 2.7 1.0 -4
.9 1.2 2.4 1.2 1.4 2.7 1.0 .3
.9 1.3 2.4 1.2 1.2 2.5 1.0 .3
.9 L3 1.7 1.2 1.4 2.5 1.0 .3
.9 1.3 1.5 1.4 1.4 2.4 .9 .3
1.0 1.3 1.5 1.8 1.5 2.4 .7 «2
.9 1.3 1.5 2.2 1.5 2.0 .6 -2
.9 1.3 1.7 29 1.5 2.0 .6 .2
.9 1.3 1.5 3.4 1.5 2.0 .6 .2
.7 1.3 1.5 2.0 3.2 1.8 .4 .2
.7 1.3 L5 10 L7 1.8 . .4 .2
1.0 1.3 1.5 2.5 1.5 1.8 .4 .0
1.2 1.3 L5 6.6 1.4 1.8 .4 .0
1.3 1.3 1.2 2.5 1.4 2.0 .6 .0
1.0 1.3 2 1.4 2.0 4 .0
1.2 1.3 1.0 4. 1.8 2.0 .4 .0
........ 1.3 1.0 6.3 1...a...n N 3 PO,

Nore.—Estimates of daily discharge, furnished by department of water, city of San Die%&), in 9gallons

r day, recomputed in second-feet by engineers of Geological Survey. No flow Oct. 1 to Nov. , 1912,
fuxée 26 to Sept. 12, 1913, and Sept. 15 to 30, 1913, Mean discharge Sept. 13 and 14 estimated at 25.6 second-
et A
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Monthly discharge of Cottonwood Creek near Dulzura, Cal., for the year ending Sept.

30, 1918.
Di feet.

scharge in second: fe?t Run-off

Month. (totalin

Maximum.| Minimum.| Mean. acre-feet).
0.0 0.0 0.00 0
L3 .0 2.91 54
L3 7| e 93
2.4 1.0 1.49 92
29 1.0 2,98 166
6.3 1.2 1.76 108
8.5 1.8 2.68 158
2.0 .4 1.04 64
.6 .0 .34 20
.0 .0 .00 0
-0 .0 .00 0
............ .0 L70 101
29 .0 118 856

a Meau discharge for November and December increased 0.36 second-f

oot, as department, of water stateS

that this quantity was diverted from Cottonwood Creek into Dulzura condutt for maintenance, bnt did not
reach the gaging station on Dulzura conduit.

Total daily discharge, in second-feet, of Cottonwood Creek and Dulzura conduit near Dul-
zura, Cal., for the year ending Sept. 30, 1913.

Day. Nov. | Dee. Jan. Feb. | Mar Apr. | May. | June.
A 0.0 1.0 -1.3 2.2 | 24.4 56.8| 33.8 0.6
2.. .0 1.0 1.3 2.2 17.8] 52.3| 34.8 .6
3.. .0 .9 1.3 2.2 15.5 5L.9 16.4 .6
4.. .0 .7 L3 2.2 16.7 48.2 27.6 .6

.0 .9 L3 2.6 15.3 49.0 32.6 .6
.0 .9 1.3 3.8 15.9 48.8 32.6 .6
. -0 1.0 1.3 4.3 18.0| 50.0 11.4 .6
.0 .9 1.3 5.1 14.6 49.8 9.2 .5
0! . Lo L7 4.3 15.2 49.8 7.7 .5
.2 1.2 10.2 3.0 15.2| 49.8 6.5 .5
.3 1.2 7.6 3.0 15.9 49.0 5.4 .5
-3 1.3 6.3 3.0 “2L.0 47.1 4.8 .5
.3 L3 5.4 2.4 18.0 50.1 4.1 .4
.4 1.2 4.2 1.7} 20.6] 50.3 4.1 .4
.5 1.2 4.7 1.2 18.6 1 39.5 4.6 .4
.9 1.2 15.6 1.2 15.2 1 42.8 3.4 .3
.9 1.3 12.7 1.2 13.1 46.3 2.8 .3
.9 1.3 8.9 1.2 16.6 39.3 19 .3
.9 L3 7.1 1.4 152 39.2 1.8 .3
L0 1.3 5.7 4.2 14.7| 37.4 2.1 .2
.9 1.3 5.7 5.1 18.0| 37.0 2.4 .2
.9 L3 5.3 61.8 15.9] 37.0 .6 .2
.9 L3 4.4 22.6 18.0 37.0 .6 .2
<7 L3 3.9 4.5 20.4! 36.8 -4 .2
<7 1.3 3.83| 251 20.9| 35.9 .4 .2
1.0 1.3 3.3 322 18.7]| 36.8 .4 .0
1.2 1.3 3.3 20.8 17.2{ 36.8 .4 .0
1.3 1.3 3.0 36. 4 15.8 34.8 L5 .0
1.0 L3 3.0 eencan.n 22.1 34.8 3.2 .0
.2 L3 2.5 |eennen.. 34.6 34.8 L8 .0
....... 1.3 2.2 feeiinend| 52,90l [ 3 RS
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Total monthly discharge of Cottonwood Creek and Dulzura conduit near Dulzura, Cal.,
for the year ending Sept. 30, 1913.

Discharge in sécond-feet.
Run-off
Month. (total in
Maximum. | Minimum, | Mean. | 26re-foet).

October. .. 0.0 0.0 0.00 0
L3 .0 .91 ' B4
1.3 7 1.52 93
15.6 1.3 4.53 279
61.8 1.2 10.0 555
52.9 13.1 19.1 1,170
56.8 34.8| 43.6 2,590
34.8 .4 8.38 515
.6 .0 .34 20
.0 .0 .00 0
.0 .0 .00 0
............ .0 2.83 168
61.8 0 7.54 5,440

DULZURA CONDUIT! NEAR DULZURA, CAL.

LocaTioN.—About 12 miles below intake and 2 miles southeast of Dulzura; during
1909 and 1910 station was 13 miles below intake.

RECORDS AVAILABLE.—January 1, 1909, to September 30, 1913.

Gace.—Lietz water-stage recorder at weir.

DiscrarcE.—Computed from gage-height record at an 8-foot steel plate weir about
11 miles above lower end of conduit.

Accuracy.—Water-stage recorder checked twice each day by patrolman. Results
considered excellent.

CooreraTION.—Estimates of daily discharge furnished in gallons per day by depart-
ment of water, city of San Diego, through H. A. Whitney, hydraulic engineer.

Daily discharge, in second-, féet of Dulzura conduit near Dulzura Cal., for the year ending
Sept. 30, 1918.

Day. | Jan. | Feb. | Mar. | Apr. | May. | Sept. || Day. | Jan. | Feb. | Mar. | Apr. | May. | Sept.
1... 0.0 12| 2.5 483 13.2 0] 13.8) 40.1
2... .0 1.2 | 158 | 45.7 10.3 .0 11,9 43.8
F: T .0 1.2 | 13.8| 47.6 7.2 .0 152 | 36.8
4_.. .0 1.2 152 | 45.7 5.6 .0 13.8| 36.8
5.. .0 1.2 | 13.8| 46.6 4.2 2.4 13.2 | 350
6.. .0 2.4 144 46.6 J 42| 29 16,5 350
Teuen .0 2,9 | 16.5| 47.6 . 3.6| 32.8| 14.4] 35.0
8... .0 3.6 13.2| 47.6 4 29 19.2| 16.5( 35.0
9.. .0 291 13.8| 47.6 L 2.4 125 17,2 35.0
10....| B85 1.8 | 13.8 | 47.6 .. L8} 151} 19.2| 341
... 59 1.8 144 ] 46.6 4,2 |eaa.... 26....0 18] 29.7| 17.2| 35.0
12....] 4.8 1.8 19.2 | 44.7 3.6 |..e.... 27....] 18| 23.2| 15.8| 35.0
13... 3.9 1.2 | 16,5 | 47.6 2.9 28.6 || 28. 1.8} 83.9| 14.4| 32.8
4. .. 2.9 .5 19.2 47.6 2.9 48(29....] L8|....... 20.7 1 32.8
15 2.9 0] 17.2| 36.8 3.6 B30 L5 .| 32.8| 32.8
31....] L2|....... 46.6 |.......

Nore.-~No flow in conduit Oct. 1, 1912, to Jan. 9, 1913, Feb. 15 to 19, May 22 to 27, May 31 to fept. 12,
and Sept. 16 to 30, 1913.

1 For description of conduit see Cottonwood Creek near Dulzura, Diversions, p. 21; station formerly
described as “near Jamul.y

S
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Monthly discharge of Dulzura conduit near Dulzura, Cal., for the year ending Sept. 30,

1918.
Discharge in second-feet. Run-off
\Month. (totalin
Maximum. | Minimum. | Mean. acre-foet).

[0 70) T N 0.0 0.0 0.00 1]
November .0 .0 .00 0
December. . .0 .0 .00 /]
January...... 13.2 .0 3.04 187
Febmary. P 33.9 .0 7.02 390
MarCh. . i 46.6 1.9 17.3 1,060
April.. 48.3 32.8 41,0 2,440
32.8 .0 7.34 451
.0 .0 .00 0
.0 .0 .00 0
.0 .0 .00 0
28.6 .0 .13 67
48.3 .0 6.35 4,600

SWEETWATER RIVER BASIN.
SWEETWATER RIVER NEAR DESCANSO, CAL.

LocatioN.—In the SE. } sec. 25, T.15 S., R.3 E., at the Ellis ranch, 2 milés below
mouth of Guatay Creek, and about 1} miles below Descanso.

Recorps AvaiLaBLE.—November 21, 1905, to September 30, 1913.

DRAINAGE AREA.—43.7 square miles, revised estimate; area measured on military
survey and United States Geological Survey topographlc maps.

Gaae.—Staff in three sections on left bank.

CrANNEL.—Sand and gravel; shifting.

DISCHARGE MEASUREMENTS.—Made from cable at gage or by wading.

DiversioNs.—A small irrigation ditch (capacity, about one-third second-foot) heads
about 1,000 feet above station.

Accuracy.—On account of the small number of discharge measurements made and
the shifting of the channel the results are only fair.

Discharge measurements of Sweetwater River near Descanso, Cal., during the year ending
Sept. 80, 1918.

Gage Dis- Gage | Dis-
Date. Made by— height.| charge. || D2te: Made by— height. | charge.
Feet. | Sec.-ft.
Oct. Apr. g H.D, McGlashan 3.87 6.3
Dec. May 12| F.C. Eber 3.61 1.6
Jan. June 20 3.46 .4
Mar.
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Daily goge height, in feet, of Sweetwater River near Descanso, Cal.; for the year ending

Sept. 80, 1913.
[C. H. Ellis, observer.]

July. | Aug. | Sept.

May. | June.

Apr.

Jan. | Feb. | Mar.

Dec.

Nov.

Oct.

Day.

3 POOURPRRRS O

20,0

NoTE.—Observer reported that during July and first part of August the water was all used on Ellisranch

for irrigation and was only standing in pools along creek. Aug. 24 and Sept. 12, thunderstorms.
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Daily discharge, in second-feet, of Sweetwater River near Descanso, Cal., for the year ending
Sept. 30, 1913.

Day. Oct. | Nov. June. | Aug. | Sept.

o
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Jan. | Feb. | Mar. | Apr.

£

e

00000e 0Q0O0O00000 QOO0O00000 QOOOOCO00O0 0QOGOOOOOGC OO Q00O G0 0O
e

Cr 00000C Q000000000

oo

o e

cen o

-~

o

[CY ORI YA

@G ooy oot

oo

cevocen

'o'-‘
0 ee s
ok i
[
&
NN OPROD
e
bk b e et

1y

100ecacenes
B}

«ovon

=4
._.n&ﬁt- Boh et et ot etk ek ket

o e 6
@

v
.
.
.
.
.

L S S e N L L L T
[
©S e

R
..
-
(=]
o
R

.
e e

«cven

0G0 000000 CCO0OOO000 0000

NN O

“ e s e
o 4.

oo o
=
1)
-
]
Pk bt ek ek b ok okt ek et ek ek ek ek ek Y

R

.

S
I

000000000000 0000000000 0000000000 000000000 QOO0
e e e e Lt e e e e e e i e v
(=]

.
GIOOLILI000Y OO W eI
[
=

-
c e e s e s
R

.

NoTE.—Daily discharge determined from &:oorly defined rating curves applicable as follows: Oct. 1 to

Jan. 15, 1912 and 1913; Jan. 16 to Feb. 22 and Mar. 25 to Sept. 11, 1912 and 1913; and Sept. 14 to 30. Indi-

rect method for shifting channels sed Feb. 23 to Mar. 24, and Sept. 12 and 13, 1912 and 1913. Discharge

estlmam]' 2t 1i%v.l'% to 13, Feb 16, Mar. 17, Apr. 1 to 14, and Apr. 16 to 22.” Water standing in pools, no flow,
y 1 to Aug. 16. .

Monthly discharge of Sweétwater River near Descanso, Cel., for the year ending Sept.

30, 1913.
Discharge in second-feet. Run-off Aoon
Month. (totalin racy.
Maximum. | Minimum. | Mean. | cre-feet).
October.... 2.0 0.6 0.86 53 | D.
15 . .8 .83 49 | D.
1o .8 .92 57 | D.
16 .8 3.51 216 | C.
52 3.0 9.09 505 | C.
27 4.5 12.2 . 750 | C.
9.5 3.0 5.58 3321 0.
3.0 1.0 1.48 91} C.
Lo .4 .70 42| C.
.0 .0 .00 0| D.
3.0 .0 .84 52 | D.
43 .1 2.87 171 | D.
52 .0 3.2 2,320
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SAN DIEGO RIVER BASIN.
SAN DIEGO RIVER AT DIVERTING DAM NEAR LAKESIDE, CAL.

Locarion.—In the NE.  NE. §{ sec. 11, T. 14 8., R. 2 E,, at diverting dam for San
Diego flume, about 1,000 feet below mouth of Boulder Creek, and about 13 miles
northeast of Lakeside.

REcorDs AvAILABLE.—October 1, 1912, to September 30, 1913.

DrAINAGE AREA.—102 square miles; measured on topographic maps.

Gace.—Friez water-stage recorder on left bank at dam. A vertical staff is fastened
on the outside of gage well.

CrANNEL.—Shifting sand above or below dam.

DiscHARGE MEASUREMENTS.—Made from cable one-fourth mile below dam or by
wading. )

RecuraTtioN.—See Boulder Creek at Cuyamaca reservoir near Julian.

Accuracy.—Rating curve prepared irom measurements in 1914 and is well defined;
record shows flow over dam and is good.

CooreraTiON.—Maintained in cooperation with Cuyamaca Water Co., through W. 8.
Post, engineer.

The following discharge measurement was made by W. 8. Post:
January 16, 1913: Gage height, 9.82 feet; discharge, 60 second-feet.

Daily gage height, in feet, and discharge, in second-feet, of San Diego River at diverting dam
near Lakeside, Cal., for the year ending Sept. 30, 1913.

Jan, Feb. Mar. Apr. Jan. Feb. Mar. [ Apr.

B 3 + 3 = 3

< 3 g 3 . g . K= . .
Doy | B (8|28 |2 || g |Pv |2 |82 |5|2|8]|8

1512|502 4% 152153 2]z

212|828 2|2 2121812 |8|8 |3

|8 |&|A|&|A|A S|AI&|A|&|A|A

©

NotE.—Water flowing over dam only evart of day on the following dates: Jan. 18, 21, Feb, 8, 21, Mar. 13,
14, 18, 20 to 24, 26, and Apr. 2, 3, 1913, ater below crest of spillway on other days for which gage height
is not recorded. Sand gates open Apr. 23 and 28 part of the day. . )

Daily discharge determined from well-defined rating curve based on point of zero flow_over spillwa;
(gage height 9.42 feet), one measurement made in 1913 and two measurements in 1914. Discharge esti-
mated when water was flowing over spillway only part of the day, and Apr. 23 and 28, when sand gates
were open part of the day. No flow on days for which discharge 1s not given.
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Monthly discharge of San Diego River at diverting dam mnear Lakeside, Cal., for the
year ending Sept. 30, 1913.

Discharge in second-feet.
Run-off Accu-
Month. (total in racy

Maximum. | Minimum. | Mean. | 2crefeet).
0 0.00 0
0 .00 0
0 .00 0

0 2.34 144 | C

0 9,45 562 | B
0 1.21 74
0 .18 11
0 .00 0
0 .00 0
0 .00 ]
0 .00 0
0 .00 L]
............ 1.04- 791

SAN DIEGO RIVER AT LAKESIDE, CAL.

LocATion.—On the El Cajon grant, just above ford on Lakeside-Padre Barona Valley
road, three-fourths of a mile above Cuyamaca & Eastern Railroad bridge, and
three-fourths of a mile north of Lakeside.

RECORDS AVAILABLE.—December 3, 1905, to September 30, 1913.

DRAINAGE AREA.—203 square miles, revised estimate; area measured on topographic
maps.

Gage.—Staff in three sections on left bank 100 feet above ford.

CraxNEL.—Shifting sand.

DiscHARGE MEASUREMENTS.—Made from cable at gage or by wading.

Diversions.—San Diego flume heads at diverting dam about 1,000 feet below Boulder
Creek and about 15 miles above the station. Several pumping plants, 1 to 3
miles above the station, obtain water for irrigation from wells along the banks of
the stream. Cuyamaca Reservoir, on the headwaters of Boulder Creek, has a
capacity of 11,400 acre-feet. (See also Boulder Creek at Cuyamaca Reservoir.)

Accuracy.—Daily dlscha.rge computed by indirect method for shifting channels;
results fair.

Discharge measurements of San Diego River at Lakeside, Cal., during the year ending
- Sept. 30, 1913.

Gage | Dis- || Gage | Dis-
Date. Made by— height. | charge. || Date: Made by— height. | charge.
Feet. | Sec.oft.
Apr. 15 251
17 . .
May 12 242| a.2

s Estimated.
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Daily gage height, in feet, and discharge, in second-feet, of San Diego River at Lakeside,
Cal., for the year ending Sept. 30, 1918. .

[T. H. Beadle, observer.]

January. FebMy. March. April. May. June.

Day.
Ga%e Dis- | .Gage | Dis- | Gage

Dis- Dis- G_a%e Dis- | Gage
t. |charge. | height. | charge. | height. | charge. height.

. |charge. . |charge. | height.

gm
53
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Norg.—River did not begin to flow freely until Feb. 25, 1913; gage heights prior to that date represent
ground water levels; stream dry June 16 to Sept. 30, 1913, 3

Daily discharge determined by indirect method for shifting channels Feb. 25 to June 15, 1913. Discharge
estimated Feb. 15. Discharge tabulated Feb. 25 to Mar. 14 approximate. - :

Monthly discharge of San. Diego River at Lakeside, Cal., for the year ending Sept. 80, 19183.

. Discharge in second-feet. Run-of |5 oo
Month. (totalin |%o00"
. , Maximum. | Minimum. | Mean, | 8erefoet).
0 0
0 0
0 0
0 0
3.80 211
19.4 1,19 | c,
473 281 | C.
.15 9 |D.
0 0
0 0
0 0
0 0
2.34 1,600

Nore.—Estimates for February only approximate.
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Total monthly discharge of San Dugo Rg:er and flume near Lakeside, Cal., for the year
ing Sept. 30, 1913.

Discharge in second-feet. Ru.n oft
Month. - (total in “:_‘;ccg'

Maximum. | Minimum. | Mean. acre-feet).
October. ... iiiiciiaiiiaiaan i1 0.2 3.81 234 1 B.
November. ... ... .o 3.3 2.0 2.47 147 | B.
December : 3.1 .7 2,20 141 | B.
J anuary 7.5 .0 3.97 244 1 B.
Febmary. 48 2.1 8.69 483 | D.
March. ..o 52 |, 14 28.9 1,780 | B.
F-N < o 1 Y 26 5.5 15.6 928 | B.
B e e ee e e e e s e e e m e ie e anaeeana 7.7 1.9 3.62 2231 C.
B 1 7T PPN .3 2.8 4,86 289 | B.
July... 6.6 2.6 4.80 205 | B.
Auzust . - 3.6 L8 2.62 161 | B.
September......... ...l 3.0 .7 1.89 112 | B.

T T 52 .0 6.95 5,040

SAN DIEGO RIVER NEAR SANTEE, CAL.

LocatioN.—At old Mission dam, on tract T, El Cajon grant, just above Oak Canyon,
and about 4} miles west of Santee.

RECORDS AVATLABLE.—May 25, 1912, to September 30, 1913.

DRAINAGE AREA.—375 square miles; measured on topographic maps.

Gage.—S3taff in three sections: Lowest gection is bolted to upstream face of old dam
to the right of the break; other sections are on left bank just above dam. Also
Bristol water-stage recorder during certain periods.

CraNNEL—Shifting sand. The old dam serves as a partial control. On May 10,
1913, a concrete weir, with a steel plate for the crest, was installed at the old
break in the dam.

DiscHARGE MEASUREMENTS.—Made from cable about 500 feet above gage or by
wading.

Diversions.—See San Diego River at Lakeside. Water for irrigation is pumped
from wells along the river below Lakeside.

Accuracy.—Results fair.

CooPERATION.—Station maintained in cooperation with Cuyamaca Water Co., through
W. 8. Post, engineer.

Discharge measurements of San Diego River near Santee, Cal., during the year ending
Sept. 30, 1913.

Gage { Dis- 1 - Gage | Dis-
Date. Made by— height.| charge. || Date- Made by height. | charge.
Feet. | Sec.-ft
Dec. 16 | Ta; ylorand‘Hamett.... 7.30 e(Q.1 || Mar.
F. C. Ebert 7.31 a.3
Feb. W. 7.22 a3 || Apr.
E 7.79 26
Mar. 7.23 5,4

o Estimated.
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Daily gage height, in feet,. and discharge, in second-feet, of San Diego River near Santee,
Cal., for 1912-13.

+
[C. C. Sherman, observer.]

Oct. | Nov. Dec. « Jan. Feb. Mar. Apr.
Day.
G Gage | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis-
height.|height. heig t.|charge. height. |char height. |charge. height, charge. height, charge.
7.3 0.3] 7.6 14 7.8 26| 7.65| 28
7.3 31 7.4 5 7.6 16| 7.6 24
7.3 31 7.4 5 7.45 9| 7.6 24
7.3 .31 7.35 4 7.4 8| 7.56 21
7.3 3 7.4 5 7.4 8| 7.5 18
7.3 B 7.45 7 8 16
7.3 B 1.4 5 6 14
7.3 3 7.4 5 6 10
7.3 31 7.3 2 5 ]
7.3 3172 3. 5 3
7.25 2 7.2 3 .25 | P, 1
........ 2| .15 e2 leienann 121 7.15 .6
- 7.25 21 7.4 5 7.5 18 o.eiian .6
7.25 2| 7.45 7 7.7 31 |.aoi.e o4
7.25( .2 7.55| 12 7.65 28 (...... . .4
. 25 20 7.2 31 7.4 12 [o...... .2
.25 .2 31 7.35 10| 7.05 .2
.25 210, .31 7.3 o .2
25 .2 21 7.2 3 Jeeenn.s .2
....... .2 21 7.2 [ 2 OO, .2
2 %0 7.25 B levacens .2
.2 A1 7385 10 |..e.... .1
.2 1] 7.35 10 |....... .1
2. a1 7.8 38 jeeenn.. .1
2 A0 7.8 | 38 eeen... .1
I3 PO 1] 7.9 .1
2. 1| 7.8 .1
- PO A 4 7.65 o1
7.3 BT 5 7.65 .1
7.3 B 7 12 7.75 o1
7.3 31 7.8 26 7.7 P

lggom.—sueam practically dry during October, November, and December, 1912, and May to September,
D;;ily discharge determined as follows: Jan. 28 to Feb. 28, 1913, from A)oorl defined rath;%r )
pr fairly well

Mar. 1 to 10, 1913, by indirect method for shifting channels; Mar. 11 to , 1913, from
defined rating curves; Apr. 6 to 30, estimated.

Monthly discharge of San Diego River near Santee, Cal., for the year, ending Sept. 30, 1913.

Discharge in second-feet. Rum-off oo
Month. (totalin ‘
Maximum. | Minimum. | Mean. | 8cre-feet). racy
a0.05 3
a1 8
a.2 12
1.72 106 | D
3.75 208 | D
17.2 1,060 | C
5.64 3368 | C.
a.05 3
e.05 3 ,
a.05 3
e.05 3
a.05 3
---------- 1,750
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SAN DIEGO RIVER AT SAN DIEGO, CAL.

33

Locarion.—At lower highway bridge, in block 391, Old Town subdivision, San
Diego. about 1} miles above mouth.
REecorps avarnaBLE.—October 1, 1912, to September 30, 1913.
DRAINAGE AREA.—434 square miles; measured on topographic maps.
Gace.—Staff in two sections on left bank just below new concrete bridge.
CranNerL.—Shifting sand.
DiscHARGE MEASUREMENTS.—Made from highway bridge or by wading.

Drversions.—See San Diego River near Santee.

amount of water wasted into Pacfic Ocean.
Accuracy.—Rating curve well defined; results good.
CooPERATION.—Station maintained in cooperation with Cuyamaca Water Co., through

‘W. S. Post, engineer.

Record at this station shows

Discharge nwasurements of San Diego River at San Diego, Cal., during the year ending

Sept. 80, 1913.

Gage Dis- - Gage | Dis-
Date. Made by— height. | charge. || Dote- Made by— height. | charge.
Feet. | Sec.ft. Feet. | Sec.-ft.
Mar. 14 | F.C. Ebert...ccoeeansi]eenano. Dry. || Apr. 8| E. W.Casé............. 6.25' 1.1
26 | W.8. Post..coveainnnen 6.44 7.6 14} P.C.Ebert............ 6.01 a.05
28 | E. W.Case.ereucnnnnnnn 6.64 15
o Estimated. .

Daily gage height, in feet, and discharge, in second-feet, of San Diego River at San Dwgo,
1., for the year ending Sept. 80, 1913.

[William Parker, observer.]

March. April. March. April.
Day. . Day.
Gage | Dis- | Ga Dis- Gage | Dis- | Ga| Dis-
heiﬁlt. charge. heig%z;. charge. height. | charge. | height. | charge.
6.35 4
6.4 5
6.35 4
6.3 2
6.2 .4
6.2 .4
6.9 30
6.0 .05
6.0 .06
6.0 .05
6.0 .05 3
6.0 .05 55
6.0 .05 7
6.0 .05 . 65
6.0 .05 g

ﬁwt), April 1.54

second-tceg

t Mar. 26 to Apr. 30, 1913. . Mean discharge for March, 1.7 second-feet (105 acre-

(92 acre-feet).

BOULDER CREEK AT CUYAMACA RESERVOIR, NEAR JULIAN,! CAL.

LocaTtion.—100 feet below outlet gates of Cuyamaca reservoir, in Cuyamaca grant,
12 miles above mouth of Boulder Creek, 7 miles south of Julian, and 22 miles
northeast of Lakeside,

RECORDS AVAILABLE.—June 19, 1912, to September 30, 1913.

40967°—wse 361—16—3

1 Formerly described as “near Lakeside.”
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DRrAINAGE AREA.—I12.0 square miles; measured on topographic maps.
Gace.—Vertical staff on right side of short flume 3} feet above 6-foot Cippoletti weir.
+  Zero of gage is at same elevation as crest of weir.

DiscHARGE MEASUREMENTS.—Made by wading 50 feet below weir.

DaversiON AND 8TORAGE.—The Cuyamaca dam, completed in 1886, was one of the
first earth dams built in California for irrigation storage. The height as originally
constructed was 35 feet. In 1894 the dam was enlargéd, increasing the capacity
of the reservoir to 11,400 acre-feet. The present dam is 635 feet long and 413
feet high, having an inner slope of 2:1 and an outer slope of 13:1. From the -
reservoir the water flows down the natural channel of Boulder Creek and San
Diego River to the intake of San Diego flume, a distance of 12} miles. The San
Diego flume is more than 30 miles long, 6 feet wide, and 16 inches deep, and its
capacity is about 16 second-feet. It discharges into La Mesa reservoir, about
8 miles northeast of San Diego. This system supplied the city of San Diego
with water until 1906, when the Southern California Mountain Water Co. extended
its system to the city. It now supplies water for irrigation and domestic service.
Areairrigated isabout 4,000 acres. Seven per cent of the flow is used for domes-
tic service. Water from the South Fork of San Diego River is diverted into this -
flume. The Capitan Grande Indian Reservation has a water right of 0.8 second-
foot from this flume.

Accuracy.—Rating curve is well defined; results are excellent.

CoopeRATION.—Weir installed and gage-height record furnished by Cuyamaca Water
Co. through W. 8. Post, engineer.

. No discharge measurement made during the year.

Daily‘ gage height, in feet, of Boulder Creek at Cuyamaca_Reservoir, near Julian, Cal.,
’ for the year ending Sept. 80, 1918.

Day. Oct. Nov. | Dec. Jan. May. | June. | July. | Aug. | Sept.
-

........ 0.46 0.38 0.19
........ 46 .38 .19
0. 46 .38 .19
46 .38 .33
46 .38 .19
: 46 .38 .19

. 46 38 .
. 54 .38 44

. 54 .38 .
. 54 .38 25
54 .38 .42
54 .38 .42
54 .38 .42
54 .38 .42
.54 .38 .42
54 .38 .42
.54 .33 .33
.54 .38 .33
.54 .42 .33
.54 .42 .33
.54 .35 .33
.42 .35 .33
.42 .35 .33
.33 35 .33
.33 35 .33
.33 .35 .33
.33 .35 .33
.33 .35 .33
.38 .35 .33
.38 P13 PO
.38 I3 I,

NotE.—Water was shut off at reservoir on days for which gage height is not recorded, except June 29
and Sept. 30. .
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Daily discharge, in second-feet, of Boulder Creek at Cuyamaca Reservo;ir, near Julian, Cal.,
Jor the year ending Sept. 30, 1913..

Day. Oct. | Nov. | Dec. Jan. | May. | June. | July. | Aug. | Sept.
3.7 2.4 0 2.1 1.3 8.5 6.6 2.4
3.7 2.4 0 2.1 1.3 8.5 6.6 2.4
(] 2.4 .8 2.1 L3 8.5 6.6 2.4
0 2.4 .8 2.1 1.3 8.5 6.6 5.5
0 2.4 .8 2.1 1.3 8.5 6.6 2.4
Q 2.4 .8 2.1 1.3 8.5 6.6 2.4
0 2.4 .8 2.1 2.1 8.5 6.6 8.0
0 2.4 .8 2.1 2.8 10.6 6.6 8.0
0 2.4 .8 .8 2.8 10.6 6.6 8.0
0 2.4 P 1) P 2.8 10.6 6.6 3.7
2.1 2.4 .8 2.8 10.6 6.6 7.5
4.6 2.4 .8 6.8 10.6 6.6 7.5
6.6 2.4 .8 6.8 10.6 6.6 7.5
6.6 2.4 .8 6.8 10.6 6.6 7.5
5.5 2.4 .8 6.8 10.6 6.6 7.5
5.5 2.4 .8 8.5 10.6 6.6 7.5
5.5 2.4 .8 8.5 10.6 6.6 5.5
5.5 2.4 .8 8.5 10.6 6.6 5.5
5.5 2.4 .8 9.5 10.6 7.5 5.5
3.7 2.4 .8 10.6 10.6 .5 5.5
3.7 2.4 I T PR 10.6 10.6 5.9 5.5
3.1 2.4 .8 . 8 12 7.5 5.9 5.5
3.7 2.4 .8 8 12 7.5 5.9 5.5
3.7 2.4 .8 .8 12 5.5 5.9 5.5
3.7 2.4 .8 .8 12 5.5 5.9 5.5
3.7 2.4 .8 .8 12 5.5 5.9 5.5
4.1 2.4 .8 1.3 5.5 5.5 5.9 5.5
4.1 2.4 .8 1.3 5.5 5.5 5.9 5.5
4,1 2.4 2.1 1.3 7.0 6.6 5.9 5.5
4.1 2.4 2.1 13 8.5 6.6 5.9 5.5
2.4 ... 2.1 | 20 O, 6.6 5.9 [.oeool.s

NOTE.—DailildischarJge determined from a well defined rating curve. Discharge interpolated June 29
and Sept. 30. No flow Jan. 10 to May 21.

Monthly discharge of Boulder Creek at Cuyamaca Reservoir, near Julian, Cal., for the year
ending Sept. 30, 1913. ’

Discharge in second-feet.
Run-off Accu-
Month. (total in racy.
Maximum. | Minimum, | Mean, | 3cTe-feet).
6.6 0.0 3.21 197 { A.
2.4 2.4 2.40 143 | B.
2.1 .0 .87 53 | D.
2.1 .0 .57 35 | D.
-0 .0 . 0
.0 .0 .00 0
-0 .0 .00 0
13 .0 .34 21 | D.
12 1.3 6.37 379 | A.
10.6 5.5 8.72 536 | A.
7.5 5.9 6.41 394 1 A.
8 2.4 5.57 331 | A.
12 .0 2.89 2,090

BOULDER CREEK AT MOUTH, NEAR, LAKESIDE, CAL.

LocaTioNn.—In the NW.  sec. 12, T. 14 8., R. 2 E., 300 feet above junction with San
Diego River, about 14 miles northeast of Lakeside.

RECORDS AVAILABLE.—August 12, 1912, to September 30, 1913.

DRAINAGE AREA.—33.5 square miles; measured on topographic maps.

Gage.—Vertical staff in flume 8 feet above weir. When weir board is not in usea
vertical staff on left bank in pool above weir is read.
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D1scHARGE MEASUREMENTS.—Made from foot plank over flume when weir board is
not in use. .

StorAGE.—While water is being stored at Cuyamaca Reservoir, 12 miles above the
station, the record shows only the run-off from the drainage area below the reser-
voir. A comparison of the flow at the outlet of the reservoir and at the mouth
during the release of stored water will show approximately the loss by evapora-
tion and seepage. There is practically no run-off from the intervening drainage
area during the summer season. See also Boulder Creek at Cuyamaca Reservoir,
near Lakeside, Cal.

Accuracy.—The weir is especially well constructed and results are excellent. On
November 9, 1912, weir board was removed and since that date all gage readings
refer to the upper gage. The rating curve for the flume is well defined. During
‘the irrigation season the gage is read three times a day. For the remainder of the
year daily readings are secured.

CoorERATION . —Weir installed and gage-height record furnished by Cuyamaca Water
Co., through W. 8. Post, engineer.

Discharge measurements of Boulder Creek at mouth, near Lakeside, Cal., during the year
ending Sept. 30, 1913,

Dis- G Dis-
Date. Made by— hf{;i"t, chg;sge_ Date. . Madeby— heiz%?‘.. charsge.
Feb. 16
26
Mar, 15
May 13

a Measured by weir.

" Daily gage height, in feet, of Boulder Creek at mouth, near Lakeside, Cal., for the year
ending Sept. 30, 1913.

Day Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
) . 0.20( 0.35{ L21| 1.00( 1.06( 1.45] 1.351 1.10( 1.08( 1.20| 1.10 1.05
2 .29 . 1,12] 1.09| 1.06| 1.49) 1.40| 1.10| 107} 1.19] 1.10 1.02
[ IR .81 .32 106 1.11] 1.05| 1.32]| 1.40| 1.10| L07) 1.19] L1I0 1.01
L .57 3| 1.06| 1.11| 1.05| 1.40| 1.38| 1.09| 1.07| 1.20| 1.17 1.
SR .52 .341 1,10} 1.09| 1.05( 1,50 ) 1.32| 1.09| 1.06| 1.20{ 1.17 1.00
.54 .34| 1.0} 1.09 | 1.09| 1.40| 1.30| 1.09| 1.06| 1.19( 1.10 1.00
31 34| 106 1.09| 1,09 1.55| 1.30| 1.09} 1,05 1,19 1.10 1.16
.23 .30| 1L.05| 1.08| 1.14| 150 | 1.28| 1.09} 1.07] 1.26| 1.11 1.17
.2 1.08| 1.05| 1,08 1.15| 1.55( 1.24( 1.09} 1,08 | 1.24| 1,12 117
J9) L1 1,04 1,09 111 L40) 1.25| 107| 1.11] 1.2¢| L11 1.05
J181 L15) 1,05 111 1.08| 1.37¢ 1.20| 1.07} 1,11 ] 1,25] 1.12 .95
.21) 1L16) 1.05| 1.08) 1.09| 1.50| 1.20| 104} 112} 1.22]| 111 1.16
.35) L1510 1.05) 1,06 1.09{ 1.50} 1.20} .97] 1.19| 1.24| LII 1.18
L4710 L10| 1.05| 1.03{ 1.09| 1.50{ 1.20 .99 L19] 1.30| L11 1,18
.381 1L11| 1.04| 1.03| 1.09| 1.45| 1.25 .94 1.22| 1.28} L11 1.18
.40) 1.09| 1.06| 1.44| 1.03| 1.40} 1.21 .93 124 1.28| L11 1.12
. 1,08 1.04] 1.40| 103| 1.32] 1.20 L0931 1.25] 1.27] L.12 1.10
.41)1 107| 104} 1.35] 1.02( 1.30; 1.18 L9 1.25 | 1.30| 112 1.09
.471 1.08| LO06{ 1.22] 1.02; 1.30| 1.20 011 1,27 130} 1.18 1.10
.41] 1,08 1.04] L17] 1.04; 132 1.19 .95 1.25| 1.30| 1.21 1.10
.401 108! 104 115! 1.09| 1.40) 118 04 125 L2010 1,14 1.10
.41 .06 1.05]| 110} L90| 1.35| 1.15 .95 1,25 1,17 1.14 1.10
.40 1,03 1.02| 1.10§ 1.87 | 1.62| 1.16| 1.05| 1.35| 1.15; 1.13 .11
.38 1,07) 104 105f 1.32] 1.60) 1,15/ LO5] 1,30 1L15( 113 L15
40| 1.07| 105 LO5| 115} L50| L10| LOO| 1.30 | 1.05| 1.13| 1.14
.41 1.08| LO4| 105| 1.89| 1.53| 110| 1.00| 130 L10
.40 1.06| 1.03| 1.06] 1.70) 1.47 127 1,00} 1.33| 1.10
.41 1.06| 101 1.07| 1.65| 1,40 1.10| 1.03| 1.22| 1.20
.41 106 1.02 1.40| 1.10| 1.05| 1.24| L.20
.38 | 1.08{....... . 1.40( 1.10| 1.05] 1.20) 1.10
.38 foee.... 1.00| L06 |.......| 1.40 |.......0 108 [.......] 110 LI5].......

NotE.—Gage heights Oct. 1 to Nov. 8, 1912, represent head over 6.0 foot weir, Francis ty"pe, without
end contractions and no velocity of approach. ~ Gage heights Nov. 9, 1912, to Sept. 30, 1913, refer to datum
of staff gage installed Jan. 22, 1913, on wing of weir chamber.
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SURFACE WATER SUPPLY,

1913,

PART XI.

SAN DIEGO FLUME AT DIVERTING DAM, NEAR LAKESIDE, CAL.

Location.—In the SE. { sec. 11, T. 14 S.; R. 2 E., at diverting dam about 13 miles
northeast of Lakeside.
RECORDS AvATLABLE.—May 4, 1912, to September 30, 1913.
GaGe.—Vertical staff fastened to flume 500 feet below intake and a short distance
abovesand box. A Sanders & Rising water-stage recorder is installed at same site.
DiscHARGE MEASUREMENTS.—Made from foot plank across flume at gage.
Accuracy.—A well-defined rating table has been developed for periods when there
was little head on intake gate and these results are good. For periods when there
was considerable head on the intake gate, a rating curve averaging the discharge
measurements has been used. This curve has been used when the reservoir gage
read 8.00 feet or more, and results are fair.
CoorERATION.—Station maintained in cooperation with Cuyamaca Water Co., thiough
W. S. Post, engineer.

Discharge measurements of San Diego Flume at diverting dam near Lakeside, Cal., dur-
ing the year ending Sept. 30, 1913.

Ga; Dis- -
Date. Made by— hobe. | oo, || Date: Made by— gl |
Feet. | Sec.-ft.
Oct. 2| F.C Ebert ............ 0.47 3.0 |} Jan.
Nov. 9| W.8. Post............. .53 3.3 || Feb.
Dec. 16 Ta.ylor and Harriett. .53 3.3 || Mar.
Jan. 13 | W.8. Post............. .80 9.4 || May
22| F.C Ebert ............ .81 8.6

, of San Diego Flume at diverting dam near Lakeside, Cal., for

the year ending Sept. 30, 1913.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
0.41 | 0.43| 0,52 1.65| 1.41{ 0.70| 0.63| 0.79 | 0.59 0.53
.42 .50 | 1.78| 1.53 .65 . W77 .57 47
.56 44 .50 | 1.70 | 1.61 .50 .61 .77 .55 .46
.56 46 .50 [ 1.62| 1.39 .50 .62 .72 .53 .45
.52 47 .50 1.73 | 1.32 .50 .59 .68 .52 .34
.49 .81 .50 | 1.65 1.15 .50 .59 .68 .51 .46
.52 .26 .50 | 1.61| 1.12 .50 .58 .70 .51 .54
.51 .30 .87 1.46| 1.13 .50 .58 .77 .51 .56
.50 .16 .83 1.28| 1.31 .58 .59 .79 .51 .53
.49 PRt ) P, 1.33 | 1.19 .59 58 .80 .52 .39
.50 .67 .66 | 1.25 .96 .58 .58 .80 .52 .40
.51 .80 .66 1.70 .95 .58 .68 .78 .51 .54
.51 .70 .66 | 1.86 .94 .56 .69 .81 .51 .54
.51 .60 .64 | 1.8 .94 .56 .69 .81 .51 .55
.52 B3 .81 .94 .56 .70 .80 .51 .51
.53 .65 .60 .79 .94 .46 .70 .80 .51 .47
.53 .79 .68 1.22 .96 .44 .73 .78 .50 .48
.52 .79 .58 1.33 .97 .45 .62 .79 .52 .48
.52 .79 .58 1 1.40 .98 .45 .60 .76 54 .51
.51 77 68| 1.45 .99 .45 .64 68 .56 .50
.51 .78 .58 | 1.51 .99 .45 .3 .66 .56 .50
.49 .80 .97 .97.4 .98 .47 .73 .65 .55 .48
.49 .71 1.52} 1.81 .32 .48 .76 .62 .53 .51
.23 L7411 1.656 | 1.96 .81 .48 .80 .60 .52 .48
.38 .73 1.65 | 1.93 .78 54 .80 .55 .52 .52
.50 .63 | 1.65| 1.93 .70 .59 .80 .52 .53 .46
.48 .58 | 1.65 | 1.64 .70 .58 .81 .52 .53 .30
.45 551 1.65 | 1.4 .69 .57 .84 .56 .53 .48
.48 . 141 .66 .56 -80 .60 54 .30
.51 1.30 .68 .55 .75 .60 .58 47
.45 L25)....... 56 {eenn... .60 Y P

NotE.—Discharge relation somewhat affected by the head on the gates of the dam.
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verting dam near Lakeside, Cal.,
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, 1913,

4

Combined daily discharge, in second-feet, of San Diego River and flume at diverting dam
near Lokeside, Cal., for the year ending Sept. 30
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side, Cal., for the year ending Sept. 30, 1913.

Combined monthly discharge of San Diego River and flume at diverting dam near Lake-
Month.

October..........
November.......

The year. ..

SAN DIEGO FLUME NEAR LAKESIDE, OAL!

Locatron,—One-fourth mile above trestle crossing at Los Coches Creek, about 3 miles

southeast of Lakeside.
RECORDS AVAILABLE.—January 1, 1907, to September 30, 1913.

Gage.—Depth of water in flume is measured at reference point at patrolman’s cabin.
- On November 12, 1912, a Sanders & Rising water-stage recorder was installed at

same section.

, D34

1 8ee Boulder Creek at Cuyamaca reservoir, diversion and
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DiscHARGE MEASUREMENTS.—Made from foot plank across flume at gage.

SrorAGE AND DIvERsIONs.—The Cuyamaca reservoir, on the headwaters of Boulder
Creek, has a capacity of 11,400 acre-feet. From the reservoir the water flows down
the natural channel of Boulder Creek and San Diego River to the intake of the
San Diego flume, a distance of 12} miles. Water is diverted into flume from
South Fork of San Diego River.

Accuracy.—Rating curve fairly well defined. On account of leakage and diversion
for irrigation on the Capitan Grande Indian Reservation, the record does not
show the total diversion. Results good.

CoorErATION.—Station maintained in cooperation with the Cuyamaca Water Co.,
through W. S. Post, engineer.

Discharge measurements of San Diego flume near Lakeside, Cal., during the year ending
Sept. 30, 1913.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
Feet, | Sec.ft. Feet. | Sec.-ft.
Oct. 4 0.30 2.6 || Apr. 15 | H. D. McGlashan...... 0.76 12
Jan. 23 .58 8.2 || May 14| F.C. Ebert............ .43 4.7
Feb. 17 .38 3.6 || June 20 .. .39 3.0
Mar. 16 .27 1.7 (| Aug. 24 .31 2.2

Daily gage height, in feet, of San Diego flume near Lakeside, al , for the year ending
Sept. 30, 1913.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

0.29 0.33| 0.33'f 0.60} 0.61} 0.57| 0.36 | 0.49{ 0.37 0.33

.25 .30 .31 .59 .61 .55 .44 .47 .36 .28
.25 .28 .30 .54 .68 .40 .37 .47 .33 .24
.30 .28 .29 .52 .67 .38 .42 .41 .31 .31
33 26 45 .56 .67 42 40 49 32 .23
31 |....... .32 .63 .81 .40 .37 .37 .33 .18
33 |- .38 .64 .64 40 .35 .38 .29 .29
30 .05 .40 .66 64 38 .34 .42 27 3
8 .06 .41 .64 64 37 .33 .47 31 34

7 .07 43 .63 63 40 40 .47 29 27
27 .08 19 .66 61 41 .38 .46 30 18
28 .54 48 .63 88 .42 .41 .49 31 29
30 .53 48 .60 64 42 45 501 /.29 31
29 .50 50 .67 72 43 45 .49 29 30
30 .41 48 .66 74 42 48 .49 28 .31
29 4 .44 31 .73 40 50 .50 30 .29
30 .56 I 7 0 P .77 32 50 .53 30 .27
31 .57 37 |eeennn .80 32 .48 .52 30 .24
30 .57 [ 7 8 PO .79 28 .38 .51 33 .28
31 . W36 [cenn.. .80 28 37 .52 .34 .28
29 55 37 3 .79 28 40 46 37 .28
30 47 42 62 .78 27 47 42 35 .25
.34 .55 B8 laeeals .67 .28 .55 .40 .32 .29
.33 .52 .55 .73 .57 .28 .52 .37 .31 .27
.35 .51 .62 .65 .69 .29 .51 .36 .31 .28
17 43 58 68 .58 .33 52 32 29 .25
33 40 62 69 .58 .32 32 .31 .25
.31 .36 60 70 .52 .33 56 35 .24
3 40 |....... 72 .46 .35 53 40 33 .24
30 34 ..., 71 54 .33 49 .38 .36 .23
.34 33 {....... 72 |.....n .32 ..., .39 W38 L.l

NoTE.—Water in flume frozen Jan. 6, 7, and 8, 1913; Jan. 9, ice effect not great.



SURFACE WATER SUPPLY, 1913, PART XI.

42

Daily discharge, in second-feet, of San Diego flume near Lakeside, Cal., for the year ending
Sept. 80, 1913.
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SAN DIEGO RIVER BASIN,

Cal., for the year ending Sept. 30, 1913.

.

Combined daily discharge, in second-feet, of San Diego River and flume near Lakeside,
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SOUTH FORK OF SAN DIEGO RIVER NEAR ALPINE, CAL.

Location.—Inthe NE. 4 sec. 10, T. 15 8., R. 2 E., in Capitan Grande Indian Reserva-
tion, about 100 feet below intake of South Fork flume, about half a mile above
junction with San Diego River, and 4 miles north of Alpine.

REecorps avarmLaBLE.—October 1, 1912, to September 30, 1913.

DRrAINAGE AREA.—44.5 square miles; measured on topographic map.

Gace.—Sanders & Rising water-stage recorder on left bank. Vertical staff is fastened
to outside of gage well. ’

CrANNEL.—Solid rock; rough.

DiscHARGE MEASUREMENTS.—Made from bridge 1,500 feet below gage or by wading.

Diversions.—South Fork flume, which heads above the station, diverts water into
San Diego flume.

Accuracy.—Stream dry at station nearly entire year. Rating curve defined by
measurements in 1914. Results good. :

CooPERATION.—Station maintained in cooperation with Cuyamaca Water Co., through
W. 8. Post, engineer,

No discharge measurement made in the year ending Sept. 30, 1913.

Daly gage height, in feet, and discharge, in second-feet, of South Fork of San Diego River
near Alpine, Cal., for the year ending Sept. 30, 1913.

Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
1.45 10 0.3
15 .1 .05
.02 .0 a 30
.30 .2 258
.50 .5 .

a A cloudburst oceurred Sept. 13, 1913. River began to flow at 1 p. m. and reached a maximum gage
height of 3.5 feet and discharge of 105 second-feet at about 4 g m. Flow continued until 6 a. m. Sept. 14.

NotE.—Discharge determined from a curve, fairly well defined by measurements made in 1914. The
‘river was dry for the year except sperioqls Feb. 22 to 23, Feb. 25 to Mar. 1, and Sept. 13 to 14; all water was
being diverted in to South Fork San Diego flume above river gage.

SOUTH FORK OF SAN DIEGO FLUME NEAR ALPINE, CAL.

Locartion.—In the NE. {sec. 10, T. 15 8., R. 2 E., on Capitan Grande Indian Reserva-
tion, 100 feet below diversion dam, about half a mile above mouth of South Fork
of San Diego River, and 4 miles north of Alpine.

RrEcorps AVAILABLE.—January 10 to September 30, 1913.

Gage.—Sanders & Rising water-stage recorder on left side of flume 100 feet below
intake. A vertical staff is fastened to flume at same site.

DiscARGE MEASUREMENTS.—Made from foot plank across flume at gage.

Accuracy.—Rating curve well defined; results good.

, CooprrraTION.—Station maintained in cooperation with Cuyamaca Water Co.. through

W. 8. Post, engineer.

Discharge measurements of South Fork San Diego flume near Alpine, Cal., during the
year ending Sept. 30, 1913.

Gage | Dis- Q Dis-

Date. Made by— oo | e, || Date: Made by— height, | charge.
Feet, | Seci.
Jen. 11 0.16 | 0.8
16 .22 1.0
Feb. 16 17 4

e Estimated.
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Daily gage height, in feet, and discharge, in second-feet, of South Fork of San Diego flume
near Alpine, Cal., for the year ending Sept. 30, 1913.

. Jan. Feb. Mar. Apr. May. June.
Day.
G Dis- Ga%e Dis- ( Gage | Dis- | Ga Dis- | Gy Dis- | Gay Dis-
. heiz%let charge.|beight.|charge. height.|charge. (height.|charge. (height.|charge.[height.|charge.
02} 0.8 11,5 116 18 0.22 0.9 |.eee... 0.4
.2 .57 6.8 1.08( 16.5 .21 -3 PO .4
.2 .52 5.8 .93 13.5 .22 .9 0.19 .5
2 .56 6.6 .66 8.4 .20 i 3 PO .4
.2 .65 8.2 .51 5.6 .20 [ 3 PR .3
.3 ..60 7.3 .47 5.0 .19 5 .2
.3 .52 5.8 .40 3.7 .19 5 .1
.3 .50 5.5 .45 4.6 .19 5 .1
.4 .49 5.3 .38 3.4 .19 5 .1
.4 .46 4.8 .41 3.9 .19, [ 3 PO .
.2 .18 .4 .44 4.4 .55 6.4 .5 .13 .1
w2 17 .3 .90 13 .58 7.0 [ 1 P .1
.1 W17 3 .60 7.3 .70 9.2 N PR .0
.1 17 3 .86 | 12 .72 9.6 .4 .01 .0
.5 .17 3 .48 5.1 .48 5.1 Y 3N RN N
.9 17 3 .43 4.2 .38 3.4 .3
.8 .17 3 .50 5.5 .39 3.6 .3
A4 .17 3| .b52| 58| .44| 4.4 .3
.4 .17 3 .52 5.8 .42 4.0 .3
.3 .18 4 .53 6.0 .37 3.2 .3
.2 7 1t .35 2.8 .3
.2 13.5 .32 2.4 .3
.2 6 10.5 .28 L8 ....... .3
.2 0 8.8 .26 1.5 17 .3
.2 7.3 .23 1.0....... .3
.2 16.5 .3
.2 18.5 .3
.2 16 .3
.2 9.4 .3
.2 9.9 .3
.2 18 .3

Nore.—June 13 to Sept. 12, and Sept. 15 to 30, 1913, no water in flume; rise Sept. 13 due to cloudburst.
SeBt. 14, flume dry in aiternoon. Discharge Sept. 13, 5.5 second-feet; Sept. 14, 0.2 second-foot.

aily discharge determined from a fairly well defined curve. Discharge interpolated for days for which

gage height is not recorded.

Monthly discharge of South Fork of San Diego flume near Alpine, Cal., for the year’
ending Sept. 30, 1913.

Discharge in second-feet. Runcoff |00
Month. (totalin racy-
Maximum. | Minimum. | Mean. | acre-feet).

0.1 0.45 20
.2 3.42 190 | B.
4.2 8.91 548 | B.
.9 5.09 303 | B.
.3 .43 26
.0 .09 5
.0 .00 0
.0 .00 0
.0 .19 11
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SAN DIEGUITO RIVER BASIN.

SANTA YSABEL CREEK NEAR SANTA YSABEL, CAL.

LocamioNn.—At bridge on Santa Ysabel-Warner Springs road, in Santa Ysabel grant,
about 1} miles north of Santa Ysabel.

RECORDS AVAILABLE.—August 29 to September 30, 1913.

DRrAINAGE AREA.—12.8 square miles; measured on topographic map.

Gacee.—Vertical staff fastened to left abutment of bridge.

CHANNEL.-—Bedrock and bowlders.

DiscEARGE MEASUREMENTS.—Made from bridge or by wading.

Accuracy.—Results, fair. .

CoorErATION.—Station maintained in cooperation with Volcan Land & Water Co.,
through W. S. Post, engineer.

Discharge measurements of Santa Ysabel Creek near Santa Ysabel, Cal., during the year
ending Sept. 30, 1913.

Ga Dis- ! Gage | Dis-

Date. Made by— height. | charge. Date. Made by— height. | charge

Sec.-ft. Feet. | Sec.-ft.
Nov. 1.5 || May 8| W.J.Isbell............ .89 4.1
Dec. 2.0 10 | F.C. Ebert.. - .86 3.2
1.5 || June 15|..... 0..u.... .76 1.2
Jan. 2.1 W.J. Isbell.... .68 1.1
2.7 1 July 23 |..... do........ .65 .8
Feb. 2.0 || Aug. 21 |..... do..eeenn... .45 .4
Mar 10 20 1..... 6 s .53 a3

Apr. 5.2
a Estimated. -

Daily gageheight, in feet, and discharge, in second-feet, of Santa Ysabel Creek near Santa
’ Ysa7bel, Cal., for the year endi};cg 1S'ept. 30, 1913.

August.

Dis-

Gage
heiﬁt. charge.

September. August. September.
Day. ]
Gage Dis- Gage | Dis- | Gage | Dis-
height. | charge' || | height. |charge. |height. |[charge.
0.4 0.2
.4 .2
.4 .2
.4 .2
.4 .2
.4 .2
.3 .2
.3 .3
.3 .4
.2 .4
.2 .5
.2 .5
2 .5
.2 .5
.2 .5

Nore.—Daily discharge determined by indirect method for shifting channels. Mean discharge for Sept.
0. 32 second-foot (19 acre-feet).
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SANTA YSABEL CREEK NEAR MESA GRANDE, CAL.

LocatioN.—In the NW. 1 sec. 21, T. 12 8., R. 2 E., about 1 mile below Sutherland,
and 4} miles southwest of Mesa.Grande.

RECORDS AVAILABLE.—December 29, 1912, to September 30, 1913.

DRAINAGE AREA.—53.4 square miles; measured on topographic map.

Gage.—Sanders & Rising water-stage recorder on right bank at Sutherland dam site.
A vertical staff is fastened to the outside of gage well. A temporary staff gage
referred to a different datum was installed in the early part of December, 1912.

CraNNEL.—Shifting sand. A concrete control was installed at an outcropping of bed-
rock 20 feet below gage.

DiscaaraE MEASUREMENTS.—Made from cable at gage or by wading.

Accuracy.—Rating curve is well defined but recording-gage record at times was not
very satisfactory. Discharge for periods not covered by gage height record has
been estimated by comparison with the Santa Ysabel near Ramona. Results
good.

CoopPERATION.—Station maintained in cooperation with Volcan Land & Water Co.,
through W. 8. Post, engineer.

Discharge measurements of Santa Ysabel Creek near Mesa Grande, Cal., during the year
ending Sept. 30, 1913.

— Gage | Dis- . Gage | Dis-
Date. Made by- height. | charge. Date. Made by height. | charge.
Sec.ft. Sec.-ft.
Dec. 3.0 9 17
2.9 9.5
Jan. 16 8.0
Feb. 6.7 ‘4.8
‘ 5.2 5.7
4.9 3.7
4.6 4.0
4.1 2.4
5.2 L5
26 1.1
Mar. 19 .2
23 .2
14 .3
23 .6
Apr. 18 .1
12
a Temporary staff gage read 1.7 feet. @ Temporary staff gage read 1.79 feet.
b Temporary staff gage read 1.72 feet. e Temporary staff gage read 1.80 feet.

¢ Temporary stafl gage read 1.80 feet. f Temporary staff gage read 2,40 feet.

-
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Daily gage height, in feet, of Santa Ysabel Creek near .Mesa Grande, Cal., for the year

ending Sept. 30, 1913.

Day. Dec. | Jan. Feb.

Apr.

May. "

July.

Sept.

Duaily discharge, in second-feet, of Santa Ysabel Creck near Mesa Grande, Cal., for the year

ending Sept. 30, 1913.

Day. Dec. | Jan. Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2.8 5 31 17 .5 5 L5 0.4 0.4
2.8 5 31 17 7.5 5 -8 .3 .4
2.8 5 31 17 7.5 5 1.2 .3 .4
2.8 5 24 17 7.5 4.5 L5 .3 .2
2.8 6 17 16 7.5 4 2.8 .2 .1
2.5 8 20 16 7.5 3.9 1.6 .2 .1
2.5 5 . 23 16 5 3.9 .5 .1 .1,
3 10 ' 26 15 5 3.9 .5 .1 .0
4 5 26 14 .5 3.9 .4 .1 .0
6 5 26 14 5 3.9 .4 .1 .0
4 5 25 10 5 5 .4 .1 .0
6 5 24 10 5 2.8 .4 .0 .0
4.5 5 22 10 5 2.8 ! .0 .0
4.5 5 21 10 5 2.8 .4 .0 .0
5 5 19 10 5 2.8 .4 .0 .0

42 3.9 17 12 5 2.5 .4 .0 .0
17 3.9 15 14 5 2.2 .4 .0 .0
10 3.9 14 17 5 3 .4 .0 .0
7.5 4 14 10 5 3.9 .4 0 .0
5 5 17 10 5 2.8 .4 .0 .0
5 10 22 10 5 1.5 4 .0 .0
5 80 26 10 5 1.5 .4 .0 .0
3.9 17 31 10 5 3.9 .4 .0 .0
3.9 15 61 10 5 5 .4 .1 .0
5 91 26 7.5 5 1.5 .4 .2 .0
5 26 22 7.5 5 3 .4 .3 .0
5 61 22 7.5 5 5 .5 4 0
3.9 31 22 7.5 5 4.5 .5 -4 .0
3.9 s, 22 7.5 5 4 .5 .2 .0
3.9 ........ 17 7.5 5 3.9 .5 .2 .
3.9 |.coenen ) ¥ P 5 |l .4 P 3 PO
Note.—Daily discharge determined from a well-defined rating curve. Disc e for days for which gage

height is not recorded estimated by comparison with records Santa Ysabmeek

tributary streams,

near Ramons and
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Monihly discharge of Santa Ysabel Creek near Mesa Grande, Cal., for the year ending
Sept. 30, 1913.

Discharge in second-feet. Run-off
Month. - : (total in | ’t‘:g‘y}.'
Maximum. | Minimum. | Mean. | 8cre-feet).
L5 4T 2.5(7 6.00 369 | C.
February. 91 3.9 15.6 866 | C.
61 14 23.6 1,450 | C.
i 17 7.5 11.9 708 | C.
7.5 5 7.42 456 | C.
5 1.5 3.58 213 | C.
July.. 2.8 .4 .85 40
AUBUSE . et .4 .0 .14 9
September.ae. ... e .4 .0 .06 4
The Periofd- - -« ecee e eeaaeanes : ...................... 4,120

SANTA YSABEL CREEK NEAR RAMONA, CAL.

LocaTtioNn.—In the NE. 1 sec. 27, T. 12 8., R. 1 E., at Pamo, 1 mile below mouth of
Temescal Creek, 4 miles north of Ramona, and 5 miles above the site of the station
maintained at mouth of canyon near Escondido from 1906 te 1910.

REcorDs AvamLaBLE.—February 5, 1912, to September 30, 1913.

DraINAGE AREA.—110 square miles; measured on topographic map. N

GageE.—Staff in four sections on left bank.

CHANNEL.—Sand; somewhat shifting. On November 19, 1912, a concrete control
was built about 30 feet below gage.

DiscHARGE MEASUREMENTS.—Made from cable at gage or by wading.

DiversioNs.—Water is diverted fron Santa Ysabel Creek near the mouth of the can-
yon, 5 miles below the station, by East San Pasqual ditch, which takes out on the
left bank, and West San Pasqual ditch, which takes out on the right bank and
below the intake of East San Pasqual ditch.

Accuracy.—Gage read three times daily, except at high stages, when itisread oftener'
frequent discharge measurements are made, and results are good.

CooPERATION.—Station maintained in cooperation with Volcan Land & Water Co.,
through W. S. Post, engineer.

Discharge measurements of Santa Ysabel Creek near Ramona, Cal., during the year ending
) Sept. 30, 1913.

Gage Dis- Gage | Dis-
Date. Made by— height.| charge. || D8te- Made by— height. | charge.
Sec.ft. Sec.-ft.

gct. %g g ;‘2 Mar. lgg

ov. A

20 2.5} Apr. 17

Dee. 8 3.5 15
oo 30 ¥ %5
16 40 || May 6.6
17 22 6.8
19 13 5.3
Feb. }? g 9 4.6
. 7 4.8
18 6.9 || June 4.7
22 168 2.6
22 97 1.7
25 56 1.4
25 172 July .7
Mar. 4 27 .1
11 21 al

17 19 ®
18 18 .2
20 25 Aug. 28 .05
e Estimated. b Not enough water to measure.

40967°—wsp 361—16——4
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Daily gagt; height, in feet, of Santa Ysabel Creck near Ramona, Cal., for the year ending
Sept. 30, 1918. .

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June, | July. { Aug. | Sept.
1.14| 112} 1.20| 1.56 | 1.43| 1.28| 1.17}| 1.04| 0.72 0.73
1141 L1131 1.18] L.51| 1.48] 1.27| 1..18} 1.02 .72 .74
1.13] 1.09}| 1.18] 1.48| 1.46| 1.28) 1.17] 1.00 .72 .80
1,11 1.09| 1.18| 1.47| 1.43) 1.26] 1.16 .98 .68 .80
1,10 | 1.11| 1.23| 1.47| 1.41] 1.26| 1.16 .98 .70 78
1.09| 1.08| 1.30| 1.45| 1.39| lL24| 1.14 .92 .70 .78
1.08] 106 1.26| 1.44| 1.38| 1.24} 1.14 .80 .70 .79
1.081 111 1.41) 1.41| 1.37! 1.25| 1,14 .74 .70 .79,
1.11| 117 1.30| 1.39} 1.36] 1.26 | 1.15 .74 .68 . 80
1,11 1.24] 1.25] 1.39| 1.34| 1.24| 1.17 .72 . .78
1.12] 116 1.23| 1.39} 1.34| 1.24| 1.18 .7 .68 .78
1,121 116 1.23| 1.55} 1.34| 1.24 ) 1.14 .7 .70 .
1.10| 1.18) 1.22] 1.55! 1.33| 1.22( 1,13 .71 67 )].......
1.10 1.17] 1.22| 1.48} 1.38| 1.22| '1.12 .71 . .76
1.11| 1.20{ 1.23] 1.44] 1.31| 122 1.12 .72 . .
1.12| 1.55} 1.24 | 1.41] 1.28| 1.20] I1.11 .71 .68 .78
1.12] 1.42| 122} 1.39] 1.28| 1.19{ 1.12 .M . .76
1.12| 1.35( 1.22¢ 1.39| 1.35| 1.20} 1.11 :70 .68 .79
1.lo| 1.31] 1.22{ 1.40{ 1.38} 1.20} 1.10 .69 .70 .78
1.10| 1.26| 1.25| 1.48] 1.33| 1.20} 1.10 .68 .70 .76
1.10] 1.23| 1.35| 1.44| 1.33| 1.20| 1.10 .68 70 .74
1.10| 1.22| 2.10| 1.42| 132 1.19] 1.10 .68 .70 .72
1.10| 1.22| 1.55( 1.40{ 1.32| 1.18} 1.08 .68 .70 .68
1.10f 1.21] '1.52| 1.75} 1.30( 1.18| 1.09 .7 .70 .67
111§ 1.20| 1.80} 1.62] 1.28} 1.17| 1.10 7 .70 .
1.08| 1L19] 1.67| 1.85} 1.27} 1.16| 1.10 .70 .72 .66
1.08| 118 202} 1.51| 1.27} 1.18| 1.10 .70 . .66
1.081 1.20] 1.72| 1.50| 1.27| 1.23)] 1.21 76 .72 .67
1.10] 1.21}....... 1.46 | 1.27 | 126} 1.12 .77 .n .67
.10 1.20}....... 1.45| 127 1L20| 1.08 74 .73 .67
111 1.20|.......] L.44 | ...... 1.18 |eeennen .74 I ¢ (.

Norte.—Gage height Oct. 3, 1912, Jan. 16, Feb. 21, Feb. 22 and 25, 1913, determined by means of a

gtagh. Observer reads gage several times a day during flood stages. Concrete control comxi) eted Nov. 19,

912. Gage heights Nov. 13—21, which were read on a temporary gage during construction of control,
have been reduced to datum of regular gage by relation curve. 4

Daily discharge, 'in second-feet, of Santa Ysabel Creek near Ramona, Cal., for the year
ending Sept. 30, 1913,

Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
0.05| 1 45| 4 i} 40| 24 10 55| 0.5 | 0.2 0.1
L0510 1 45| 4 5.5 33| 30 9.5| 55| .5 .2 .1
25 2 45| 35| 5.5 30| 27 10 55| .5 .2 .3
14 251 4 35| 5.5 28 24 9 45| .5 .2 .3
25 - 25| 35| 4 7.5 28| 21 9. 4 .5 .1 .3
14 25| 35| 35| 11 26| 19 8 14 .3 .1 .3
65| 25| 35| 3 9 25| 18 8 35| .2 .1 .3
4 2 3.5 4 21 21| 17 85| 35| .1 .1 .3
I 2 1 55| 11 19} 16 9 35| .1 .1 .3
4 | 2 4 8 8.5 19| 15 8 351 .1 .1 .3
2 2 4 5 7.5 194 15 8 3 .1 .1 .3
2 3 4 5 7.5 391 15 8 3 .1 .1 .3
2 3 35| 55| 7 39 | 14 7 250 .1 .1 .2
1.5 25| 35| 55| 7 30% 18 7 2.5) .1 .1 .2
.50 25( 4 6 7.5 25| 12 7 2 .1 .1 .2
1.5 25 4 39 8 21| 10 6 1.5] .1 .1 .2
1.5 25| 4 22 7 19| 10 8 1.5 .05 .1 .2
1 25| 4 16 7 19| 16 6 .51 L5 .1 .2
1.5] 25| 35| 12 7 2| 18 6 1.5 .05| .05 .2
1.5 25| 35 9 .| 85 30| 14 6 .5 .05) .05 .2
1.5 25| 35| 75| 16 25| 14 6 .5 .05| .03 .1
1.5 251 35| 7 |18 .22 13 6 1.5 .0 .05 1
1.5 25| 35| 7 20| 13 55| 15| .0 .05 .1
2 25| 35| 65| 2 72| 11 55| 15| .05| .05 .1
2 25| 4 6 81 49| 10 55| 15| .05] .05 .1
2 2.5 35| 6 58 39| 95| 50| 15| .1 .05 .1
2 25| 35 55123 33| 95| 55| 15| .1 .05 .1
2 25| 35| 8 67 32| 9.5 75| 2 .4 .05 .1
2 25| 35| 6.5(....... 27| 9.5 9 1 .5 .05 .1
2 35 35| 6 |....... 26| 95| 6 1 .2 .1 .1
2 |eeeao. 4 6 |- 25 |[..u.... 5.5 |.oo.nn. .2 IS S PO

Note.~—Daily discharge determined as follows: Oct.1 to Nov. 9, 1912, from fairly well defined rating
curves. Nov. 13, 1912, to Feb. 21, 1913, and Feb. 25 to June 3, 1913, from well-defined curves. Disc!
Feb. 22—24 and June 4 to July 8 determined by indirect method for shiffing channels, Discharge July
9 to Sept. 80, by interpolation between discharge measurements,
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Monthly discharge of Santa Ysabel Creek near Ramona, Cal., for the year ending Sept. 30,
1918.

Discharge in second-feet.
Runoff |, ...
Month. (totalin
o acre-feet). | F86Y+
Maximum. | Minimum. | Mean.
25 0.05| = 4.29 264 | C.
3.5 1 2.38 142 | B.
4.5 3.5 3.77 232 | B.
39 3 7.68 472 | A,
123 5.5 24.3 1,350 | A,
72 19 29.0 1,780 | A.
30 9.5 15.4 916 | A,
10 5 7.19 442 | A,
5.5 1 2,60 155 | B.
5 .05 .19 2]
2 .05 .10 -6
3 .1 .19 11
123 .05 7.9 5,780

SAN DIEGUITO RIVER AT BERNARDO, CAL.

“LocatioN.—At highway bridge at Bernardo, on San Bernardo grant, 5 miles below
junction of Santa Ysabel and Santa Maria creeks, and 16 miles above mouth of
river.

RECORDS AVAILABLE.—April 17, 1912, to September 30, 1913.

DRAINAGE AREA.—266 square miles; measured on topographic maps.

Gage.—Standard chain gage, fastened to upstream side of bndge Length of chain
'23.18 feet.

CuanyEL.—Sand and shifting.

DiscHARGE MEASUREMENTS.—Made from cable 30 feet above gage or by wad.mg

Diversions.—East and West San Pasqual ditches divert water for irrigation from
the Santa Ysabel at the upper end of San Pasqual Valley (see Santa Ysabel Creek
near Ramona). Water for irrigation is also pumped from wells along the river.

Accuracy.—Rating curve well defined; results good.

CoorERATION.—Station maintained in cooperation with Volcan Land & Water Co.,
through W. S. Post, engineer.

Discharge measurements of, San Dieguito River at Bernardo, Cal., during the year ending
Sept. 30, 1913.

[Made by F. C. Ebert.]}

Gage Dis- . Gage Dis-
Date. height. | charge. Date. . heigit.

o Estimated.
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Sept. 80, 1913.
[8. C. Smith, observer.]
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16
12
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3
1
1

SURFACE WATER SUPPLY, 1913, PART XI.

Daily gage height, in feet, of San

52

Nore,—River practically dry Oct. 1, 1912, to Jan. 31, 1913, and from about July 1 to Sept. 30, 1913, but

gage height observations were continued to obtain measurements of ground-water plane.

Daily discharge, in second-feet, of San Diequito River at Bernardo, Cal., for the year
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NorE.—Daily discharge determined from a well-defined rating eurve.
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Monihly discharge of San Dieguito River at Bernardo, Cal., for the year ending Sept.

80, 1913.
i i -feet.
s Dmchargeu{second et Run-oft oo
Month. {total'n Aoon
Maximum. | Minimum. | Mean, | 8cre-feet).
0.0 0
a.2 12
a.2 12
a.2 12
5. 58 310} B.
22.6 1,390 | A.
5.37 320 | B.
.13 8
2. 05 3
.0 0
.0 0
.0 0
2.80 2,070

e Estimated.

SAN DIEGUITO RIVER NEAR DEL MAR, CAL.

LocatroN.—In the San Dieguito grant, at Santa Fe ranch pumping plant, about 4
miles above mouth, and 4% miles northeast of Del Mar.

RECORD AvamaBLE.—Qctober 1, 1912, to September 30, 1913.

DrAINAGE ARER.-—328 square miles; measured on topographic maps.

Gage.—Vertical staff on right bank about 300 feet from pump house.

CraNNEL.—Shifting sand.

DISCHARGE MEASUREMENTS.—Made from bridge 2 miles below gage or by wading
near gage.

Drversions.—See San Dieguito River at Bernardo. In addition Santa Fe ditch,
having a capacity of about 10 second-feet, diverts water 300 feet above gage.
The record at this station shows amount of water wasted into Pacific Ocean.

Accuracy.—Discharge computed from rating curves covering short periods or by
indirect method for shifting channels. Results fair.

CooreErATION.—Station maintained in cooperation with Volcan Land & Water Co.,
through W. 8. Post, engineer. ’

‘D'ischarge measurements of San Dieguito River near Del Mar, Col., during the year
ending Sept. 30, 1913.

Date. Made by— hgaiﬁft. chlg.lrsg-e. Date. Made by— h(e}i?ilet. chI:):irsg;e.

! Feet. | Secfi. Feet. | Sec.-ft.

Feb. 26 | W. 8. Post....ccennn... 2.20 26 || Mar. 14 | F.C. Ebert............ 2.19 19
Mar. 3|..... (s 1 R 2.10 11 29| E. W.Caseueeeroonn... 2.08 - 18
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Daily gage height, in feet, and discharge, in second-feet, of San Dieguito River near Del
- Mar, Cal., for the year ending é’ept. 30, 1913.

[W. E. Maguire, observer.]

Feb. Mar Apr. Feb. Mar., Apr.
e e - 43 e
Day. | S| |B|g|8| g | D |B|S|B
@ @ @@

= | 8la| 8|4 d = | 8 [ 4
) © ] @ ] @ = @
2l 2| ¥ |2 2| 2 28|
S =] S A S =} @] (=] @]
2.1 14 1 2.05 11 2.1
2.05 9]21 14 2.1
2.05 8121 14 421
2.05 8|21 14 2.1
2.0 512.05 11 121
J2.0 5120 8 2.1
4 1.9 2119 3 2.1
11.9 b2 DR R, 2.2
-12.0 |31 PR PP, -l2.3
2.0 130 PPN SN 2.3
2.0 I3 PN F, 2.3

2.0 - 3% PR N 2.3
2.1 1 O PO PR, 2.2
2.15 16 f..e i ]oeanns 2.1

2.15 16} feaaent .| 2.05

2.05

Nore.—Daily discharge determined as follows: Feb. 26 to Mar. 2, 1912, by indirect method for shifting
channels; Mar. 3 to 25, 1913, from fairly well defined- rating curves; Mar. 26 to Apr. 7, 1913, from poorly
defined rating curves; stream dry Oct.’1, 1912, to Feb. 25, 1913, and Apr. 8 to Sept. 30, 1913.

Monthly discharge of San Dieguito River near Del Mar, Cal., for the year ending Sept.:

30, 1913.
Discharge in second-feet. Runcoff oo
Month. {total n -
Maximum. | Minimum. | Mean. | acrefeet). |7V
¢ ¢ 0.0 0
¢ 0 .0 0
0 0 .0 0
¢ 0 .0 0
30 0 2.5 139 | D.
34 2 13.0 799 | C.
14 0 2.5 149 | D.
0 0 .0 0
0 0 .0 0
0 0 .0 0
0 0 .0 0
0 0 .0 0
34 0 1.5 1,090

BLACK CANYON CREEK NEAR MESA GRANDE, CAL.

LocatioN.~In the NE. } sec. 17, T. 12 8., R. 2 E,, about 1 mile above junction with
Santa Ysabel Creek, and about 4 miles southwest of Mesa Grande,

REecorps AvatnaBLE.—Discharge measurements February 14 to September 30, 1913,
No gage height record obtained. =

DraNaAGE AREA.—15.2 square miles; measured on topographic map.

Gacee.—Inclined staff on left bank. :

CrANNEL.—Solid rock.



SAN DIEGUITO RIVER BASIN.

D1scHARGE MEASUREMENTS.—Made by wading near gage.
CooPERATION.—Stdtion maintained in cooperation with Volca,n Land & Water Co.,
~ through W. S. Post, engineer.

ending Sept. 30, 1913,

55

D'Lscharge measurements of Black Canyon Creek near Mesa Grande, Cal., dumng the year

Date. Made by— norks. | oo, || Date. Made by— 1o | siamse.
Sec.-ft. Sec.ft.
0.7 || May 19 0.8
.6 23 {. 1.2
.8 |} June 6 .6
2.9 11 .. .6
11 17 .2
3.5 25 .1
4.5 July 2 0
3.0 10 0
4.8 17 0
4.1 24 0
2.4 29 0
2.2 Aug. 8 (1}
2.4 14 0
1.6 20 0
1.4

TEMESCAL CREEK NEAR ALMOND, CAL.

LocarioN.—In the NW. % sec. 23, T. 12 8., R. 1 E., about 400 feet above junction
with Santa Ysabel Creek, and 1} miles south of Almond. ~
RECORDs AVAILABLE.—Discharge measurements February 15 to September 30, 1913.
No gage height record secured
DRAINAGE AREA.—31.5 square miles.
GacE.—Inclined staff on right bank.
CrannEL.—Shifting sand.
DiscHARGE MEASUREMENTS.—Made by wading near gage. :
CoorErATION.—Station maintained in cooperation with Volcan Land & Water Co.,
through W. S. Post, engineer.

Discharge measurements of Temescal Creck near Almond, Cal.,
Sept. 50, 1913.

during the year ending

Date. Made by— hgf;ﬁ cl?s}%e Date. Made by— hg}:%et' chI;irsgpe.
’
Feet. | Sec. gt Feet. | Sec.-ft.
........ June 4 0.52 0.2
0.67 3.7 .48 .2
.59 2 1 .44 .2
.63 1.0 .48 .2
.62 10 Juy 43 1
.60 .9 .47 .1
.60 1.0 .44 .1
. % . g . 552 . i
1 Al
.62 6 52| @0
.60 4 .51 %.05
.60 .4 || Sept. 47 5.02
g% . % 9 . 4540 Dr{.
.53 2 50| ©vlo2
.55 4

' a Practically dry.

b Estimated.



56 SURFACE WATER SUPPLY, 1913, PART XI

EAST SAN PASQUAL DITCH NEAR ESCONDIDO, CAL.

Locarion.—In the NE. £ sec. 36, T. 12 8., R. 1 W, at upper end of San Pasqual
Valley, about 9 miles southeast of Escondido.

RECORDS AvAILABLE.—June 9 to July 8, 1912; October 1, 1912, to September 30, 1913.

Gace.—Gage heights are determined by measuring distance to water surface from
reference point at top of flume. -

CuanNeL—Considerable silt from Santa Ysabel Creek is deposited in the ditch.

DiscHARGE MEASUREMENTS.—Made from foot plank across flume at gage.

Accuracy.—Daily discharges for 1913 computed by indirect method for shifting
channels. No estimates have been prepared for 1912, as sufficient discharge
measurements were not made to determine the changes in the channel. Results
fair.

CooreraTION.—Maintained in cooperation with Volcan Land & Water Co., through
W. 8. Post, engineer.

The intake of East San Pasqual ditch is on the left bank of Santa Ysabel Creek near
the mouth of the canyon. From August 15 to January 15 this ditch is entitled to the
entire flow of the stream. During the remainder of the year it has a right to divert
16 second-feet for 10 consecutive days out of each 30.

Discharge measurements of East San Pasqual ditch near Escondido, Cal., during the year
ending Sept. 30, 1913.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
Feet. | Sec.ft. N Feet. | Sec.~ft.
Jan. 0.70 9.3 || May 12| F. C, Ebert. .| 0.8 4.8
.53 6.0 20 . W. . . 3.8
Feb. .60 6.4 | June 2 3.7
Mar. . .64 4.0 12 2.3
.63 3.6 16 Dry.

i}pr. 1.33 11 23 Dry
ay 115 55 July 1 Dry
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Daily gage Im,ght in feet, and discharge, in second-feet, of East San Pasqual ditch, Escon-
dido, Cal., for the year ending Sept. 30, 1913.

Dec. Jan. * Feb. Mar. Apr. May. June.

Day.
Gage | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis-
theight. height.|charge. height.icharge./height.|charge. height.|charge. height./charge. height. charge.

, PR DN 0980000
TN AT EOH WhO~-IS

4.0 12 10 85 4.9 .......

3.4 1.2 10 8 4.8 .35

4.0 L15 9.4 85 4.7 |eanennn

4.0 (....... 8.87....... 4.6 .2

4.0 | 1.05 8.3 .7 [ T O P
3.4 L2 10 j.......

3.2 L.15 9.4 75

2.9 ... 4.7 loeee.en

- 22 PR .3

L2 O O O [

2.8

2.5 .
.6 2.2 |-
.55 2.8 |.
.6 3.3
.45 3.3 |.
.45 3.3
.. 6.0
5 8.8
7.2
.5 5.5 |.

NoTeE.—Ditch dry Oct. 1 to Dec. 20, 1912, Jan. 1 to 8, 17 to 19, Feb. 25 to Mar. 2, Mar. 24 to Apr. 6, Apr. 19
to Ma§r 4, and June 15 to Sept. 30, 1913

Daily dlscha.r o determined by mdlrect method for shiftin, ichannels and interpolation between meas-
urements. me to changes in channel, not covered by discharge measurements, no estimates have
been made for periods prior to Jan.17, 1913.

Monthly dzsckarge of East San Pasqual ditch near Escondido, Cal., for the year ending
Sept. 30, 1913.

Discharge in second-feet. Run-off
Month. (totalin
: Maximum. | Minimum.| Mean, | 8cre-feet).
9.3 [} 5.16 154
20 0 7.08 393
8.8 0 .3.65 224
13 0 3.89 -231
8.8 0 3.96 243
4.6 0 165 98
0 0 0 0
0 0 0 0
0 0 0 0
.................................. 1,340

Nore.—Estimates are approximate, owing to shifting of channel.
WEST SAN PASQUAL DITCH NEAR ESOONDIDO, CAL.

Location.—In sec. 34, T. 12 8., R. 1 W, at upper end of San Pasqual Valley, about
7 miles southeast of Escondido.

RECORDS AVAILABLE.—May 6 to June 23, 1912; October 1, 1912, to September 30, 1913.

GacE.—Vertical staff fastened to side of old culvert about 800 feet below headga,te.
New gage installed at dlfferent datum January 20, 1913.
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CrANNEL.—Considerable silt from Santa Ysabel Creek is deposited in the ditch.

DiscHARGE MEASUREMENTS.—Made from foot plank across ditch near gage.

Accuracy.—Rating curve fairly well defined; results are fair for 1913. No esti-
mates prepared for 1912.

CooprerATION.—Station maintained in cooperation with Vulcan Land & Water Co.,
through W. 8. Post, engineer.

The intake of West San Pasqual ditch is below that of East San Pasqual ditch and
on the opposite side of Santa Ysabel Creek. From January 16 to August 14, if there
is not sufficient water in the stream for both ditches, West San Pasqual ditch may
take 16 second-feet for 20 consecutive days out of each 30.

Discharge measurements of West San Pasqual ditch, near Escondido, Cal., during the
year ending Sept. 30, 1913.

Date. Made by— hoight. | charge, | Date. Mado by— nolght. | chatge.
Feet. | Sec. :{t Feet. | Secft.

Jan., 18 | W.D. McFadden...... (a) Mar. 19 | F. C. Ebert.ceeaean..... 2.05 6.7

20 | F. C. Ebert...... .| L44 20 -] 2.15 7.0

24 |..... do....... - 1.90 4 4 Apr. 21 2.321 - 89

Mar. 13 |..... AOueevanaeneana| 2,06 5.7 29 1.94 4.7

a 01d gage read 2.17 feet.

Daily gage height, in feet and discharge, in second-feet, of West San Pasqual ditch near
v 9% ndgio Cal., for 1912-18.

[J. E. Dailey, observer.]

Jan, Feb. Mar. Apr. May. June.
o | .8
o | 25
S z Q_g
2,20 7.5

o
&88
o

o
B88%®

B GB RO
=

2.00

roo| 4

L7 25

2.02| 55

188 | 14

208 6
....... 3 .| 8
18] 3 | 210| 6.5 8
L3 3 | 210) 65 9.
r80f 3 | 203| 85 0
185 35| 210| 65[...... 0
200| 5 | 230| 85| 2 9
Lso| 3 | Los| 45| 2 8.
....... 3 | 3 |2 8.
.85 3. 1|2 8.
1.85 4|2 7.
2.10 5 | 210 65(.....f.... N SR [
2.05 8.5 .. ... 6 |-
2.20 6.5 200 5
....... 6 | 2.00| 5
......... .6 | 200| 5
....... 6.5 [oormeneoeaens

Note.—Gage not read on Sundays between Jan. 24 and June 8, 1913.  No water in ditch Oct. 1, 1912,
I,g J3an 17,1913, Jan. 29, 30, Feb. 4 to 15, April 1, 2, 9 to 16, May2to 15 and 23 to 30, and June 2 to Sept 30,

Daily discharge determined from a fairly well defined rating curve. Discharge interpolated for days
on which gage was not read. .



SAN DIEGUITO RIVER BASIN, 59

Monthly dzscharge of West San Pasqual ditch near Escondido, Cal., for the year ending
Sept. 80, 1913,

. Discharge in second-feet. Run-off
' Wao™ |Acou-
Month. (total in racy.
Maximum. | Minimum. | Mean. | 3¢refeet).
1
October ... 0 0 0 0
November . 0 0 0 0
December .. 0 0 0 0
JAMUATY - oot 4 0 1.02 631C.
Feoruary e 7.5 0 2.07 116 | C.
March .. i 8.5 1 5.10 314 | C.
APLil. e - 10 0 4.27 254 | C.
M: 5 ()] .39 24
.5 0 .02 1
0 0 0 [
1} 0 0 0
0 1} 0 0
The Jear. e ee e et aa i aaaaaaaaann 10 0 1.06 ™

SANTA MARIA CREEK NEAR RAMONA, CAL.

Locarron.—Inthe SE. $ SE. $sec. 11, T. 13 8., R. 1 W, about 5} miles west of Ramona.

REcORDS AvarnABLE.—November 6, 1912, to September 30, 1913.

DRAINAGE AREA.—DB7.3 square miles; measured on topographic maps.

Gace.—Friez water-stage recorder on right bank with staff in two sections on oppo-
site bank.

CranyeL.—Shifting sand above and below station. Concrete control installed ]ust
below gage at an outcropping of solid rock.

DiscEARGE MEASUREMENTS.—Made from cable 100 feet below gage or by wading.

Accuracy —Stream practically dry except for a few days in February and March.
During rest of year the discharge was ground water brought to the surface by bed-
rock just below gage. Results approximate.

- CoorerATION.—Station maintained in cooperation with Volcan Land & Water Co.,

through W. S. Post, engineer.

Discharge measurements of Santa Maria Creck near Ramona, Cal., during the year ending
Sept. 30, 1913,

Ga,| Dis-

Date. Made by— t. | charge.

. Feet. Sec.-ft.
ADr. 17 | H. D MeGIASHAN . oo oo e e e e aans 1.35| 80.05
June 16 | Fo CEbert . . ........ ... I 1.36 8,05
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Monihly discharge of Santa Maria Creek near Ramona, Cal., for the year ending Seps.
80, 1918.

Discharge in second-feet. , Run-off

Month. (total in
Maximum. | Minimum. | Mean. acre-feet).

R

SOOWWW NI W W

(23
»

. e Estimated. 4
Norte.—Estimates only approximate.

SAN LUIS REY RIVER BASIN.
SAN LUIS REY RIVER! NEAR WARNER SPRINGS, CAL.

LocamioNn.—In the NE. 1 sec. 17, T. 10 S., R. 3 E., in San Jose del Valle grant,
about 3% miles above junction with West Fork of San Luis Rey River, and 4
miles northwest of Warner Springs.

RECORDS AvAILABLE.—January 25 to September 30, 1913.

DrANAGE AREA.—35.8 square miles; measured on topographic map.

Gace.—Sanders & Rising water-stage recorder on left bank with staff in two sections
on opposite bank.

CeaNNEL.—Shifting sand. A concrete control has been built across the channel just
below gage.

D1scHARGE MEASUREMENTS.—Made by wading near gage.

Acouracy.—On account of large number of discharge measurements secured and
slight change in stage, the daily discharge has been computed mainly by inter-
polation between measurements and by comparison with record on San Lms
Rey River near Mesa Grande. Results are good.

CooPERATION.—Station maintained in cooperation with Volcan Land & Water Co.,
through W. 8. Post, engineer.

Discharge measurements of San Luis Rey River near Warner Springs, Cul., during the
year ending Sept. 30, 1913.

Date. Made by— h(a}izi‘:;. ch];.ge. Dgte. Made by— hgigiet. chlgi'sge.
Feet. | Sec.ft. Feet. | Sec.-ft.
2.22 1.0 || May 31 2.18 0.7
2.24 1.0 || June 6 2.17 .7
2.23 1.0 2.18 <7
2.23 .9 14 2.18 .6
2.22 .9 18 2.18 .8
2.20 1.3 25 |. 2.19 .6
2.19 11 || July 1 2.20 .6
2.20 .8 15 2.20 .5
2.20 .9 21 |.. 2.21 .5
2.17 1.0 || Aug. 19 2.21 .5
X 3 | sept. 3 Gy 8

X . ept. a .
2.19 .8 10 |: gﬂ; .6
2.19 .7 18 |. 2,23 .6
2.18 .8 22 2.18 .6
2.18 7 29 2.22 .5

1 Local name Puerta la Cruz Creek. @ Water had cut under the control.
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year ending Sept. 30, 1913.

SAN LUIS REY RIVER BASIN,
Jan.

the year ending Sept. 30, 1918.

Jan,

Jeet, of San Luis Rey R

Day.

Daily gage hetght, in

Day.

NoTE.—Aug. 26 heavy rain undermined control for gage. Maximum recorded gage height 2.55 feet

7 p. m. Aug. 29; heavy storm at 6 p. m. raised river.

Daily discharge, in second-feet, of San Luis Rey River near Warner Springs, Cal., for

10..000000

1L O
12..
1500000

1. e,
18,010

19

2. ...

22,0000

¢ in stage is usually small, daily discharge has been determined by interpolation between
g6 measurements and comparison with record of San Luis Rey River near Mesa Grande.

.—As chang:
t dischar,

NotE
frequen

Estimates Aug. 26 to 30 furnished by Volcan Land & Water Co.
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Monthly discharge of San Luis Rey River near Warner Springs, Cal., for the year ending
Sept. 30, 1913.

Discharge in second-feet. Runtoft
Month, (totalin
Maximum. | Minimum. | Mean, | 3ere-feet).
Jam 2531 et et eea e eaaeaancan e anan 1.0 1.0 1.0 14

T .9 423 235
h, .0 .8 1.39 8
.0 .8 .89 53
.8 .7 .4 46
.8 .6 .68 40
.6 .5 .52 32
.4 .87 53
.6 .5 .59 35
...................... 593

SAN LUIS REY RIVER NEAR MESA GRANDE, CAL.

LocarioNn.—Inthe NE. }sec.9, T.11 8., R. 2 E., at concrete weir 1 mile below Warner
dam site and about 5 miles north of Mesa Grande.

REeCORDs AvAILABLE.—October 3, 1911, to September 30, 1913.

DRAINAGE AREA.—209 square miles, revised value; measured on military survey
and United States Geological Survey topographic maps.

Gaee.—DBarrett & Lawrence water-stage recorder on left bank just above weir. Staff
gage in two sections at same site.

' CraNNEL.—Sand and gravel; somewhat shifting. Concrete weir acts as control for

gage.

D1sCHARGE MEASUREMENTS.—Made from cable about a mile above gage or by wading.

Accuracy.—Frequent discharge measurements are made; results are good.

CoOPERATION .—Station maintained in cooperation with Volcan Land & Water Co.,
through W. 8. Post, engineer.

Discharge measurements of San Luis Rey River near Mesa Grande, Cal., during the year
ending Sept. 30, 1913.

_ G Dis- Gage | Dis- -
Date. Made by: height. | charge. | D8%e- Made by— height. | charge.
Feet. | Sec.ft. Feet. | Sec.-ft.

Oct. 5 0.38 1 Mar. .51 27
Nov. 15 .18 2.0 .48 21
17 .18 1.7 | Apr. .46 16
Dec. 7 .18 1.7 .42 11
14 .21 2.6 .45 17

18 .21 2.6 .33 7.8

21 .22 2.4 || May .28 ' 4.4

= I 2 o
Jan. . 3 . .

, 9 .19 2.8 .26 3.8

13 .26 4.8 .25 3.7

16 .78 50 .25 3.6

17 .49 20 June .26 2.2

24 .37 7.0 .24 1.7

Feb. 1 .33 5.1 .19 1.0

7 .38 11 .23 1.5

8. .61 36 .22 1.3

14 1. .34 6.4 || July 14 .8

19 .29 6.3 .14 .6

20 |. .33 7.5 .19 1.1

22 1.32 199 .18 .8

23 |. .54 27 . Il Aug. .08 .7

24 |. .80 61 .12 1.0

25 . 2.04| 373 .20 3.2

25 1.80 | 303 Sept. 4 .08 .7

26 .82 66 .09 1.0

Mar. 2 .57 .06 .8

14 .58 31 .10 1.0

21 .48 20

lgisl'ao'm.—Measurements Aug. 18 to Sept. 27, 1913, referred to datum of temporary gage installed Aug. 18,
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Daily gage height, in feet, of San Luis Rey River near Mesa Grande, Cal., for the year
ending Sept. 30, 1913.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
0.484 0.32| 0.26| 0.14| 0.18 0.1
.49 .82 .26 .15 .18 .10
.48 31| .26 .16 18 .09
.45 .30 .2 A7 18 .08
.46 .29 .26 A7 .19 .08
.45 .28 .25 17 19 .08
44 .28 24 .17 .20 .08
42 .28 .24 A7 20 .09
.43 .28 24 116 .20 .09
42 .28 22 .15 .20 .09
.39 .28 .21 .18 .20 .09
.36 .28 .20 .18 .20 .09
.37 .28 .19 W17 .20 .08
.37 .27 .19 .16 .10 .07
.38 .26 .16 .09 .06
.38 .26 17 .09 .07
.37 .26 .18 .08 .07
44 .25 .19 .08 08
.42 .25 .19 .09
.41 .25 .20 .10 [1:4]
....... .25 19 11 10

....... .25 .18 11 .10
.36 .25 .17 12 !
.85 .25 17 .13 10
.33 .25 .18 .18 .10
.33 .25 .19 A1 .10
.32 .25 <20 A1 .10
.32 W25 1. .53 10
.32 .25 1. .19 .42 .10
.32 .26 |. .19 .19 10

....... .26 .18 12 el

Nore.—Automatic gage stopped Jan. 6, 7, 11, and 12, and Apr. 21, 22, 1913. Maximum, Jan, 16, 1.55 feet;
Feb. 21, 1.6 ft, nigl%%%?]‘(fpm—z%?;lgéb.’%ﬁg{eet'. br- 2525 heig]; 25 foot d’

oudburst in mountains Aug. caused increased flow. Maximum gage t 8.3 feet, cause
by washing away of tunnel débris ifl acrdss river, 1 mile upstream. 8 ’

Daily discharge, in second-feet, of San Luis Rey River near Mesa Grande, Cal.; for the year
ending Sept. 30, 1913.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept
2 2 2 5.5 33| 20 6.5 2.5 0.7 0.9 1
2.5 2 2 5.5 30| 20 6.5 2 .7 .9 1
2 2 2.5 5.5 30| 18 6 2 7 .9 .8
2 2 3 5.5 28| 15 5.5 2 .8 .9 N
2 "2 2.5 7.5 27 16 5 2 -8 1 .7
. 2 2 38.5] 13 20| 16 4.5 2 .8 1 .7
3 2 2 3.5 11 30| 4 4.6 L5 .8 1 g
3 2 2 2.5 26 30| 12 4 L5 .8 1 .8
2.5 2 2 3 16 28| 13 4 L5 7 1 .8
2.5 2 2 4 9 26| 12 4 L5 . 1 .9
3 2 2 13 6 30 9 4.5 1 .9 1 .9
3 2 2 5 6 56 7 4.5 1 .9 1 1
3 2 2 5 5.5 44 7.5 4.6 1 .8 1 .9
3.5 2 2.5 5 6.5 30 7.5 4 1 7 .8 .9
3 2 2 6.5 6.5 23 8.5 4 1 .7 .8 .8
8 | z | 256 | 65| 22| 85| 4 | 1 8 8 .9
3 2 251 21 8.5 22 7.5 4 L5 .9 7 .9
3 2 2.5] 13 6.5 20| 16 4 1.5 1 .7 .9
3 2 3 8.5 6.5 20| 14 3.5 L5 1 .7 .9
3 2 3 7.5 6.5 2| 14 3.5 15 1 .8 .9
2.5 2 3 Y 7.5 48 20 12 3.5 1 1 .8 1
2.5 2 2.5 7 170 26| 11 3.5 1 .9 .8 1
2.5 2 2.5 7 34 37 9.5 3.5 1 .8 .8 1
2.5 2 3 7.5 | 52 61 9 3.5 1 .8 .9 1
2.5 2 2.5 7.5 200 36 8 3.5 1.5 .9 .9 1
2.5 2 2 7.51 71 32 8 3.5 1.5 1 .8 1
2.5 2 2 7.5 135 29 7 3.5 L5 1 .8 1
2.5 2 2 7 27 7 3.5 1 1 26 1
2.5 2 2 6.5 24 7 3 1 1 14 1
2 2 1.5 4.5 |. 22 6.5 3 .9 1 2.5 1
2 leeeen.. 2 4.5 22 1 PO 8 |eemeeen .9 L5 .......

NoTE.—Daily discharge determined from mean rating curves covering short ods and by indirect
method for shifting charaels. ng g short perk

[
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Monthly discharge of San Luis Rey River near Mesa Grande, Cal., for the year ending
Sept. 30, 1913. :

Discharge in second-feet.
Run-off Accu-
Month. (total in racy.
Maximam. | Minimum. | Mean. | 3cre-feet).
22 15 3.73 229 | B.
2.5 2 2.02 120 | B.
3 1.5 2.23 137 | B.
64 2 8.10 498 | B.
200 5.5 33.7 1,870 | B.
61 20 29.5 1 810 | B.
20 6.5 1.3 | 672 | B.
6.5 3 4.13 254 | B.
2.5 .9 1.40 8|c.
1 .7 85 521 C.
26 .7 2.18 134 | C.
1 7 .90 54 | C.
200 .7 8.18 5,910
* SAN LUIS REY RIVER NEAR PALA, CAL.

Locarron.—In the NW. 1 sec. 31, T.9 8., R. 1 W_, above ford on road to Sickler’s m111
about 4 miles southeast of Pala

RECORDS AVAILABLE —October 9, 1903, to June 30, 1911, and November 14, 1912, to
September 30, 1913 .

Dramvaee ArEA.—322 square miles, revised estimate; area measured on military
survey and United States Geological Survey topographic maps.

Gaer,—Friez water-stage recorder on left bank 600 feet above ford. There is a staff
gage in three sections gt the same site. Previous to September 19, 1912, gage was
located about 50 feet above ford. Original datum has not been maintained.

OEANNEL.—Sand, gravel, and bowlders; shifting. On September 19, 1912, an arti-
ficial control, consisting of short concrete cut-off walls between the bowlders, was
built across channel just below gage.

DiscHARGE MEASUREMENTS.—Made from cable 550 feet below recording gage or by
wading, - .

DIvERSIONS AND sSTORAGE.—Water is diverted for irrigation on the Rincon Indian
Reservation. The Escondido Mutual Water Co. diverts water from San Luis Rey
River about 10 miles above the station. This water, which is stored at the Escon-
dido Reservoir, about 6 miles northeast of Escondido, is used for irrigation and
municipal purposes at Escondido and vicinity. The capacity of the reservoir
is 3,120 acre-feet., Water is diverted from Pauma Creek for irrigation on the
Pauma Indian Reservation and Pauma Rancho.

Accuracy.—Rating curve is fairly well defined; results are excellent,

Discharge measurements of San Luis Rey River near Pala, Cal., during the period Sept. 20,
1912, to Sept. 30, 19183.

1
Date. Made by— hggﬁga ch]?:;sg'e. Date. Made by— hggﬁi?.a ch];lrsge.
Sec.-ft. Sec. -ﬂ
3.4 || Mar. 15
4.9 || Apr. 18 15
5.3 || May 9 5.8
7.7 || June 13 5.2
28 || July 25 19
24 | Aug. 31 2.2
9.4
a New gage.

NoTE.—Artifical control repaued to original level on Aug. 29 and 30, 1913.
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Daily gage height, in feet, of San Luis Rey River near Pala, Cal., for the year ending
Sept. 80, 1918.
[Allen Bowdish, observer.] '

Day. Nov. | Dec. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
5.8 |. 5.
5.8 6.05 5.
5.8 6.0 5.
5.8 5.9 5.
5.8 | 5.9 5.
5.8 5.9 5.
5.85 5.9 5.
5.9 5.9 5.
5.9 5.95 5.
6.0 5.
6.056 5.
6.15 5.
6.25 |.
6.15 |-
6.0 |.
5.75 595 . ...._.
5.15 5.9
6.05| 5.75 5.85
6.0 5.75 5.85 3
5.85 5.75 5.85 o .
5.85 5.85 5.8 571, 56" 5.6
5.8 6.6 5.85 5.75 5.6 5.6
5.8 6.25 5.85 5.7 5.6 5.6
5.8 6.05 6.05 5.7 5.6 5.6
5.8 6.1 6.2 5.7 5.6 5.6
5.9 5.7 5.6 5.6
5.85 5.7 5.6 5.6
5.85 5.7 5.6 5.6
5.8 5.7 |oceennnn 5.6
5.8 5.75 |eeoennns 5.65
[ 2 PR PO PO (e - N T

NorTe.—Maximum gage height Jan. 16 not higher than 6.8 feet, determined from well-defined flood mark.
Maximum gage height Feb. 22, 7 feet at noon.

Daily discharge, in second-feet, of San Luis Rey River near Pala, Cal., for the year ending
Sept. 80, 1918.

Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
9 31 11 9 4 3 3 2
9 28 11 8 4 3 3 2
9 24 11 8 4 3 3 2
9 17 11 7 4 3 3 2
9 17 14 7 4 3 3 2
9 17 14 7 4 3 3 2
6 17 14 7 4 3 3 2
6 17 14 7 4 3 3 2
6 20 11 5 4 3 3 2
6 24 9 5 4 3 3 2
9 28 9 5 4 3 3 2
9 36 9 5 5 3 3 2
9 46 9 5 5 3 3 2
9 36 9 1] 5 3 3 2
9 24 9 5 5 3 3 2
9 20 9 5 5 3 3 2
9| 17 9 5 4 3 3 2
9 14 14 5 4 3 3 2
9 14 17 5 4 3 3 2
9 14 11 5 5 3 3 3
9 11 9 5 5 3 3 3
9 14 9 5 3 2 3 3
9 v 14 [} 5 3 2 3 3
9 28 6 5 3 2 3 3
9 41 6 5 3 2 3 3
9 17 6 5 3 3 3 3
9 14 6 5 3 3 3 3
9 14 6 5 3 3 3 3
9 11 6 5 3 3 3 3
9 11 9 4 3 3 3 5
9 b PR [ 3 P, 3 [ 2 PN

Norte.—Daily discharge determined from well-defined rating curves applicable as follows: Oct. 30, 1912,
to May 1,1913; Aug. 29 to Sept. 30, 1913; May 4 to Aug. 20, 1913. Discharge for days for which gage height
is not recorded interpolated or estimatéd by comparison with record for San Luis Rey River near Mesa

Grande.
40967°—wsp 861—16——5
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Monthly discharge of San Luis Rey River near Pala, Cal., for the year ending Sept. 30, 1913.

. Discharge in second-feet.
N Run-off Acea-
Month. (total in

racy.

Maximum. | Minimum. | Mean, | 2cre-feet).
November 14-30 9 6 6.2 209 | B.
December. . 9 6 8.6 529 | B.
January.... 86 9 18.5 1,140 | B.
Febma,ry 86 9 19.6 1,090 | B.
March.. 46 11 20.9 1,290 | B.
Avpril .. 17 [ 9.8 583 | B.
ay... 9 4 5.6 . 344 | B.
June.. 5 3 3.9 232 | C.
July.. 3 2 2.9 178 | C.
August 3 3 3.0 184 | C.
September .. . 5 2 2.4 143 | C.

The period U PRI FURPIPUUN PP 5,920

SAN LUIS REY RIVER AT BONSALL, CAL.

LocatioNn.—In the SW. } SW. }sec. 13, T. 10 S., R. 3 W., below concrete highway
bridge at Bonsall, just below Moosa Canyon, about 14 miles below gaging sta-
tion near Pala, and 14 miles above mouth of river.

RecorDps avarnaBreE.—April 16, 1912, to September 30, 1913.

DrAINAGE AREA.—465 square miles; measured on military survey and United States
Geological Survey topographic maps.

Gage.—Staff in three sections on right bank, 150 feet below bridge.

CrAaNNEL—Sand, somewhat shifting.

DISCEARGE MEASUREMENTS.—Made from bridge above gage or by wading.

DrversioNs.—See San Luis Rey River near Pala. In addition, Morena ditch and
Pala Indian Reservation canal divert water in the vicinity of Pala for irrigation.
Water for irrigation is also pumped from wells along the river.

Accuracy.—Rating curve fairly well defined; results good.

CooPERATION.—Station maintained in cooperation with Volcan Land & Water Co.,
through W. S. Post, engineer.

Discharge measurements of San Luis Rey River at Bonsall, Cal., during the year ending
Sept. 30, 1913.

Gage Dis- . Ga; Dis-
Date. Made by— height. | charge. || D2t Made by height. | charge.
Feet. | Sec.-ft.
Feb. 22 1. 60 41
Mar. }g %?(1) 32%
21 L4| 21
Apr. do 1.39 12
19 H. D. McGlashan. 1.35 9.6
May 9 | F.C. Ebert....... o120 .3
June 13 |..... do. i 1,13 a.2

¢ Estimated.
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Daily gage height, in feet, and discharge, in second-feet, of San Luis Rey River at Bonsall,
- al., for 1912-13.
[Edward Stratton and Ernest Schlenz, observers.]

Dec. Jan. Feb. Mar. Apr. | May. June.
- N + - - - - -
Dy | B | s | B | s | D] s | B c|B| o |BD]| s |B]| s
s | & g ] 3 @ | g g & 3 & ] &
E=| 5 -] E k| E = < E & E & E
] ko < < < L
2 g%z ! 2 8|8 |23 (2|3 |23 |83
<} a < A S A S A S =) & A < A
1.4 3| L4 1419 157 | 1.4 14 | 1.2 0.3| L2 0.3
1.45 8|1.35 10 (1.85| 140 |1.4 14 (1.2 .3 12 .3
1.45 814 14| 1,55 40| 1.4 14|12 .3| L2 .3
1.4p 81135 1015 33| 14 1411 1| L15 .2
1,4 3| L4 14|15 36 | 1.4 14| 1.1 1|15 .2
15 414 14| L5 39| 1.4 14| 115 .2| Ll .2
1.5 14115 30 | 1.45 30| 1.4 14|12 .3 115 .2
1.5 14 | 1.55 42| 1.4 23|14 14 (12" 31115 .2
1.5 14 (1.6 53 (1.4 25| 1.4 14| 1.2 .3 115 .2
1.55 27 | 1.55 32| 1.4 27| L3 14 (1.2 .3 | L15 .2
11...... 1,25 |....... 1.5 14 | 1.45 16| 1.35 22| 1.3 13|12 .3 115 .2
12...... 1.4 3| 155 27 | 1.4 10 1.35 2125 13| L2 311 .1
13...... 1.4 31155 27| 1.4 10| 1.35 1712 12]1.2 .3 (105 .1
14...... 1.4 3|1.55 27 | 1.4 10| 14 16 | 1.2 12| 1.2 .3 105 .1
15...... 1.4 3|15 14 | 1.4 10 | 1.4 14 [ 1.1 12 1.2 3 L0 ...
16...... 1.4 3| L7 771135 6145 22 |eenian 12 3o f......
17...... 1.4 3|16 53 [ 1.4 10 | 1.45 2. 1 (1.2 .3
18...... 1.4 316 53 [ 1.4 10 | 1.45 22 1.2 10|12 .3
19...... 1.4 3|15 30| 1.4 10 | 1.45 2214 10|12 .3
2...... 1.4 3| L5 30| 1.4 10 | 1.4 14| 1.4 9|L2 .3
2A...... 1.4 3|14 14 | L45 16 | 1.45 22 1.35 9|12 .3
2...... 1.3 1|14 14118 105 | 1.45 22 | 1.35 8| 1.2 .3
L 23...... 1.4 314 14| L7 70 | 1,45 22| 1.35 8|12 .3
A...... 1.4 3|14 14 | 1.65 56 | 1.45 2| 1.35 712 .3 .
25nnn. 1.4 3(1.4 14| L7 70 | 1.6 53 | 1.35 6|12 .3
%...... 1.4 3| L4 1420 195 | 1.6 53| 1.2 5|12
9...... 1.4 3| 1.4 14 | 1.9 150 | 1.6 53 (1.2 4|1.2
2B...... 1.4 3)1.35 1019 154 | 1.6 53| 1.2 3|12
29...... 1.4 3|14 4 L5 30112 | 2|12
30...... 1.4 3|14 S R S, 1.5 30| 1.2 1115
3l...... 1.4 3]1.4 Wi ..., ‘1.4 8 S I 1.15

. Nore.—Water began to flow freely Dec. 11, 1912. Apr. 10, 25, and May 5 observer reported river flowing -
in channel away from gage. .

Daily discharge determined from fai (lly well defined rating curves ap{;licable as follows: Dec. 11, 1912,
to Jan. 16, 1913, practically same as used for period Apr. 19 to June 23, 1912; Jan. 17 to Feb. 9, Mar. 15 to
Apr. 9, and May 1 to June 15; Feb. 10 to 26. “Discharge determined by indirect methods for shifting chan-
nels Feb. 27 to Mar. 14. Discharge estimated bgr interpolation between measurements and study of ob-
server’s notes Apr. 10 to 30. Stream dry Oct. 1 to Dec. 10, 1912, and June 15 (about) to Sept. 30, 1913.

Monthly discharge of San Luis Rey River at Bonsall, Cal., for the ‘;;ear ending
Sept. 30, 1913.

) Discharge in second-feet. Run-off |,
Month. (totalin |64~
Maximum. | Minimum. | Mean. | acrefeet). | 72°Y-
OctOber. . oo 0 0 0 0
NOVOIDET. ..\ e et 0 0 0 0
December. . .....ccoovriiianaannn., e as 3 0 1.9 117 | D.
January........ccoeoian..n e teeaieaeaeaaa 7 3 19.8 1,220 | B.
ay 195 [] 41.1 2:%80 B.
157 14 36.1 2,220 | B.
14 1 10.2 607 | C.
,.3 .1 - 17
.3 0 .09 5
b 1 U 0 .0 0 0
August. ... 0 0 0 0
September 0 0 0 0
The year 195 0 8.93 6,500
\
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SAN LUIS REY RIVER NEAR OCEANSIDE, CAL.

Locarion.—In the SW. 3 SW. 1 sec. 13, T. 11 8., R. 5 W., opposite Oceanside pump-
ing plant, just abova ford, 1} miles above mouth of river, and about 2 miles
northeast of Oceangide. :

RECORDS AVATLABLE.—April 17, 1912, to September 30, 1913.

DRAINAGE AREA.—563 square miles; measured on military survey and United States
Geological Survey topograhpic maps.

GagE.—Staff in three sections on right bank.

CuaNNEL.—Sand and somewhat shifting. ’

DiscHARGE MEASUREMENTS.—Made from concrete highway bridge three-fourths mile
below gage or by wading.

Diversions.—Several small canals divert water for irrigation in Mission Valley, above
the station. See also San Luis Rey River at Bonsall, Water is also pumped
from wells at various points in the valley. Record at this station shows amount
of water wasted into Pacific Ocean. ’

Accuracy.—Rating curve fairly well dsfined; results good. .

CoorerATioN.—Station maintained in cooperation with Volcan Land & Water Co.
through W. 8. Post, engineer.

Discharge measurements of San Luis Rey River near Oceanside, Cal., during the year
ending Sept. 30, 1913.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. Da.te.‘ Made by— height. | charge.
Feet. | Sec.-ft. Feet. | Sec.-ft
Jan. 17 2.05 7.2 Mar. 12} F.C,Ebert............ 2.01 20
18 1.94 2.2 20 |..... o L 1.97 10
Feb. 22 2.09 13 24| W.S8. Post............. 2.14 31
23 2.32 104 Apr. 8| F.C. Ebert............ “ 1.80 1.4
25 2.23 67 N

Daily gage height, in feet, and discharge, in second-feet, of San Luis Rey River, nea
Oceanside, Cal., for 1912-13. '

[Alex. Peters, observer.]

Feb.

2
g
2
5

Apr. " Feb. Apr.

Day. Day.

" Gage height.
Discharge.
Gage height
ischarge.
Gage height
Gage height.
Gage height.
Gage height.
Discharge.

o

oot
oo
oo

G o

Sege
HRR2O ©00H-

ot

i 0O © O
CORR &R
o
=)
Rl e e et
~ -7

PR e

HEPDNON NDoboN

COOO =

NoTE.—Daily discharge determined from two well-defined rating curves ap?licable as follows: Feb. 22,
same as for Apr, 17 to May 31, 1912; Feb, 23 to Apr. 12,1913. Except on Jan. 17 and 18, 1913, river was dry
for days for which gage height is not recorded. i
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Monthly discharge of San Luis Rey River near Oceanside, Cal., for the year ending
Sept. 30, 1913.

Discharge in second-feet. Run-off

Month. (totalin [ACCU-
Maximum. | Minimum. | Mean. | acre-feet). y-
........................................... 0 0 0.00 0
......................................... 0 0 .00 1]
......................................... 0 o o0 K
........................................... 0 0 .3 18
.......................................... 290 0 33.0 1,80 B
............................................. 74 6 21.0 1,290 | B
.............................................. 10 1] 1.85 106 | D
.............. 0 0 .00 1]
.............. (1} 0 .00 .0
............................................... 0 0 .00 0
............................................ [ 0 .00 0
........................................ 0 0 .00 0
.................................... 200 0 4.50 3,250
i

AGUA CALIENTE CREEK NEAR WARNER SPRINGS, CAL.

LocaTtion.—In the San Jose del Valle grant, about a mile northwest of Warner Springs.

Recorps AvamLaBLE.—Discharge measurements February 5 to September 30, 1913,

DrAINAGE AREA.—19.2 square miles; measured on topographic map.

Gage.—Vertical staff driven in bed of stream.

CaanNeL.—Shifting sand.

DiscEARGE MEASUREMENTS.—Made by wading near gage.

CoorErRATION.—Station maintained in cooperation with Volcan Land & Water Co.,
through W. S. Post, engineer.

Discharge measurements of Agua Caliente Creek near Warner Springs, Cal., during the
year ending Sept. 30, 1913.

[Made by W. J. Isbell.]

Date. Gage | Dis- Date.

Gage Dis-
height. | charge. height. | charge.

Sec.-ft. Sec.ft.
0.2 0.4
.4 .4
2 .4
5.7 2
2.1 .2

WEST FORK OF SAN LUIS REY RIVER! NEAR WARNER SPRINGS, CAL.

Location.—In the SW. } sec. 15, T. 10 8., R. 2 E., in San Jose del Valle grant, about
2% miles above junction with San Luis Rey River, and 7} miles northwest of

. Warner Springs.

RECORDS AVAILABLE.—March 26 to September 30, 1913.

DRAINAGE AREA.—25.6 square miles; measured on topographic map.

Gage.—Sanders & Rising Water—stage recorder on left bank, near mouth of canyon,
with staff in two sections fastened to tree at same site.

CuanNeL.—Shifting sand. A concrete control has been built across channel just
below gage.

DiscHARGE MEASUREMENTS.—Made by wading near gage.

Accuracy.—Discharge computed from fairly well defined rating curve and by indi-
rect method for shifting channel. Results good.

CooPERATION.—Station maintained in cooperation with Volean Land & Water Co.,

. through W, 8. Post, engineer.

1 Local name Rincon Creek.
A
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Discharge measurements of West Fork of San Luis Rey River near Warner Springs, Cal.,
during the year ending Sept. 30, 1913.

Gage Dis- Gage | Dis-+
Date. Made by height. | charge. | Dafe- Made by height. | charge. .
Feet. | Sec.ft. Feet. | Sec.-ft.
Jan. 2,27 0.9 May 18| W.J. Isbell............ 2,25 1.4
Feb. 2.23 .9 23 |..... do.... 2.23 1.6
2.37 1.9 31 ]..... do... 2.20 L1
2.29 1.3 June 6|..... do... 2.18 .8
Mar. 2.46 11 12]..... 0.... 2.17 .6
2,49 11 14 | F, C, Ebert. 2.10 .2
2.54 16 18 | W. J.-Tsbell. 2,12 .2
Apr. 2.42 5.7 254..... do... 2,12 .2
2.38 4.6 July 1 ... do... 2.08 a. 02
2,40 4.1 9 . Da 2.08 a. 03
2.48 10 Sept. 18 | W.J. Isbell ... . .. . |........ Dry.
May 2,38 3 29 |..... (s 14 AR DU Dry.
2.33 2.3
e Estimated.

Daily gage height, in feet, and discharge, in second-feet, of West Fork of San Luis Rey
River near Warner Springs, Cal., for the year ending Sept. 30, 1913.

Mar. Apr. May. June. \ July.
Day. !
R Gage | Dis- | Gage | Dis- Gage | Dis- Gage Dis- | Gage Dis-
height. |charge. | height. | charge. | height. |charge. | height. |charge. | height. |charge.
2.5 12 2.4 3 2.2 1.0 2.1 0.2
2.5 12 2.35 3 2.2 1 2.1 .2
2.5 12 2.35 3 2.2 1 2.1 .2
2.45 7.5 2.35 3 2.15 .5 2.1 .2
2.45 7.5 2.35 2.5 2.2 1 2.1 .2
2.45 7.5 2.35 2.5 2.15 .5 2.1 .2
2.45 7.5 2.35 2.5 2.1 .2 2.1 .2
2.45 7.5 2.35 2.5 2.1 .2 2.1 .2
2.4 5 2.35 2.5 2.15 .5 2.1 .2
2.4 5 2.35 2.5 2.15 .5 2.1 .2
2.4 5 2.3 2.5 2.15 .5 2.1 .2
2.4 5 2.3 2.5 2.15 .5 2.1 .2
2.4 5 2.3 2 2.15 B or2.1 .2
2.4 5 2.3 2 2.1 .2 2.05 .1
2.4 5 2.25 2 2.1 .2 2.05 .1
2.4 5 2.25 2 2.1 .2 2.1 .2
2.4 5 2.25 1.5 2.1 .2 2.1 .2
2.4 5 2.25 1.5 2.1 .2 2.1 .2
2.4 5 2.25 1.5 2.1 .2 2.05 .1
2.4 5 2.25 1.5 2.1 .2 2.05 .1
2.4 5 2.25 1.5 2.1 .2 2.05 .1
2.4 5 2.25 1.5 2.1 .2 1.95
2.4 7 2.25 1.5 2.1 2 feiaeanen
2.4 6.5 2.25 1.5 2.1 12 PO
2.4 6 2.2 1 2.1 2l
2.4 5.5 2.2 1 2.1 [ I
2.4 5 2.2 1 2.2 2.
2.4 4.5 2.2 1 2.2 22 P,
2.4 4 2.2 1 2.1 [ PO
2.4 3.5 2.2 1 2.1 2 .
................ 2.2 1

NorE.—River dry July 23 to Sept. 30. Discharge determined as follows: Mar. 26 to Apr, 22 and May

nels

18 to; July 22, from a fairly well defined curve, Apr. 23 to May 17 by indirect method for shifting chan-
to cover slight filling in of gage well and intake ditch by caving banks due to seepage.
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Monthly discharge of West Fork of San Luis Rey River near Warner Springs, Cal., for
the year ending Sept. 30, 1913.

! Discharge in second-feet.

Run-off | 400y
Month. (totalin racy.
Maximum. | Minimum. | Mean. | 2cre-feet).

16
368
117

23

7
0
0

531

idds

CARRIZO CREEK NEAR WARNER SPRINGS, CAL.

-

LocarioN.—At mouth of canyon, near southern boundary of Valle de San Jose
grant, and about 74 miles southwest of Warner Springs.

RECORDS AVAILABLE.—Discharge measurements January 24 to September 30, 1913.

DRAINAGE AREA.—4.9 square miles; measured on topographic map.

Gace.—Staff in two sections fastened to cottonwood tree on right bank.

CuannerL.—Shifting sand. On June 16, 1913, a timber control was installed. -

DiscEARGE MEASUREMENTS.—Made by wading near gage. {

CooPeRrATION.—Station maintained in cooperation with Volcan Land & Water Co.,
through W. S. Post, engineer.

Discharge measurements of Carrizo Creek near Warner Springs, Cal., during the year
ending Sept. 30, 1913.

y Gage Dis- Gage | Dis-
Date. Made by— height. | charge. || D3t Made by height. | charge.
Feet. | Sec. -ft Feet. | Sec. ﬂ
Jan. 24 | W.J. Isbell 0.91 0.3 | May 22 0.87 0.2
30 [..... do..... .90 .4 30 {. .87 .2
Feb. 14 | F. C. Ebert <90 .4 | June 5 |. .86 .2
19 | W.J. Isbell .95 .4 .90 .2
251..... [ TR 1.05 3.8 .93 .4
Mar. 13.{..... do... .99 1.0 2.47 0
21 §..... do.. .94 .6 2.51 .4
29 i..... [ [ D, . .95 .7 2.51 .2
Apr. 2{..... d0mmnenns 1 e .8 2.52 .2
11 f..... [¢ 1 DO, - 93 .4 2.53 a.2
18 |..... L [+ DO, 93 .4 2.54 .3
22 ..., do...... s - .92 .6 2.54 .2
May 6]..... do....... . .91 .6 2.58 .2
10 { F. C. Ebert. - .86 .3 2.58 .1
16 | W.J. Isbell.... .85 .2 2.57 .2

a Estimated.
Nore.—Timber control installed June 16, 1913, which changed the discharge relation.

SUSANNA CREEK NEAR WARNER SPRINGS, CAL.

Locarron.—At mouth of canyon, near southern boundary of Valle de San Jose grant
and about 74 miles southwest of Warner Springs.

REecorps AvamasLE.—Discharge measurements February 1 to September 30, 1913.

DRAINAGE AREA.—4.6 square miles; measured on topographic map.

Gage.—Staff bolted to upstream side of left bridge abutment.

CeANNEL.—Shifting sand. July 14, 1913, a plank was placed horizontally between
bridge abutments for a control.

DiscEARGE MEASUREMENTS.—Made by wading near gage.

CoorERATION.—Station maintained in cooperation with Volcan Land & Water Co.,
through W. S. Post, engineer.
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Discharge measurements of Susanna Creek near Warner Springs, Cal., during the year

ending Sept. 80, 1918.

Date. Made by— hgiag%i. cIPa‘rsge. Date. Made by— h(éiag 2' c}lx)airsge.
Feet. | Sec.-ft. . Feet. | Sec.-ft.

Feb. 1| W.J. Isbell...c.........| 0.90 0.6 {| May 16| W.J. Isbell............ 0.94 0.6

6 d 1.29 2.3 21..... A0ueecnenenanecnnnas .91 .5

1.30 2.8 30 f..... [ [« SRR .90 .4

1.22 2.0 || June 5|..... s [0 O .86 .3

1.24 2.6 -9 ..., do..... .85 .2

1.23 2.6 14 | F. C. Eber .87 .4

1.16 15 20 | W. J, Isbell .05 .1

1.15 2.3 27 |..... do..... . .16 .4

1.12 1.3 |} Aug. 29 | F. C. Ebert. ..l Dry.

1.05 .9 || Sept. 23 | W. J. Isbell. Dry.

1.03 .8 29 |..... do..... R Dry.

MATAGUAL CREEK NEAR WARNER SPRINGS, CAL.

LocarioN.—In the SE. § sec. 28, T. 11 8., R. 8 E., in Valle de San Jose grant, near
mouth of canyon, and about 5 miles southwest of Warner Springs.
RECORDS AVAILABLE.—Discharge measurements November 16, 1912, to September 30,
1913.
DrAINAGE AREA.—9.2 square miles; measured on topographic map.
Gage.—Depth of water is measured over a reference point in pool above artificial
control
CHANNEL.—Shifting sand.
D1scEARGE MEASUREMENTs.—Made by wading near gage. )
CooPERATION.—Station maintained in cooperation with Volcan Land & Water Co.,
through W. S. Post, engineer.

Discharge measurements of Matagual Creck near Warner Springs, Cal., during the year

ending Sept. 30, 1913.

& Dis- G Dis-

Date. Made by t.| charge. Date. Made by— heiga%et. charge.
Feet, | Sec.-ft. 3
Nov. 16 | W.J. Isbell............ 0.27 0.7 ﬁpr. 29 .3
Dec. 7|..... A0uemmenmnaeannnnns .31 .9 | May 6 .2
) 7% s (s FOO O, 31 .8 .0
18 { F. C. Ebert............ .30 .9 .9
21 | W.J. Isbell............ .29 .9 .8
28 1..... [ 1+ S .29 .8 .8
Jan. 3 |..... A0.ee i .29 .9 || June .8
[ P [ [+ S .31 .9 .8
41.... dooiiias .31 1.0 .8
19]..... [+ [ T, .38 1.2 .4
24 |..... [+ 1 S, .33 1.0 .8
Feb. 1|..... L T .33 LO || July .3
81 .... (L TN .30 11 .2
41..... L [ .33 1.0 .2
19 | F. C. Ebert. .34 1.1 .4
26| W.J. Isbelleyeun....... .52 2.6 Aug. 21 .2
Mar. 13 |..... [ 1 R .44 1.6 p .2
21 ]..... do .41 1.6 || Sept. .4

2t i.... do. .42 1.7 .3
Apr. 2|..... do. .41 7 .3
11 f..... doceeee .35 1.2 .4
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ESCONDIDO MUTUAL WATER CO.’S CANAL NEAR NELLIE, CAL.

LocatioN.—In the SW. $ NW. }sec. 33, T. 10 8., R. 1 E., about 3} miles above Rincon
Indian Reservation, 15 miles northeast of Escondido, and 5 miles southwest of

Nellie.

Recorps avarLaBLE.—March 1, 1905, to September 30, 1913.
Discuarce.—Measured by 6-foot weir 500 feet below intake.

CooreratroN.—Record furnished by E

Wohlford, president.

scondido Mutual Water Co., through A. W.

The canal, which is 5.6 miles long, consists of flume, ditch, and tunnel sections con-
structed through a very rough, mountainous country. It discharges into

about 6 miles northeast of Escondido.

a reservoir

The dam, which is 76 feet high and 380 feet

long, is of the usual rock-fill type, with a facing of redwood planks. The reservoir
(capacity 3,120 acre-feet) supplies water for irrigation and domestic uses at Escondido

and vicinity.

Daily discharge, in second-feet, of Escondido Mutual Water Co.’s canal near Nellie, Cal.,
Jor the year ending Sept. 30, 1913.

Day. Dec. | Jan. | Feb. | Mar. | Apr.| May. Day. Dec. | Jan. | Feb. | Mar. | Apr. | May.
8.1 3.1 8.9 | 30.5
8.1 3.1 8.9 29.6
8.1 3.1 .| 89]29.6

| 81 3.1 3 8.9129.6
15.9 3.1[14.8(10.8] 36.1
19.8 45| 11,81 10.4 | 30.5
20.4 45| 11.8( 26.0 | 30.5
26.6 45111.8(18.2|36.1

.| 2L6 4.5110.8127.9(36.1
16.4 4.5 34.6

. 13.8 4.5 .| 34.6
11.8 4.5 .| 34.6
10.3 4.5 33.2
9.9 4.5 | 33.2
9.4 4.5 .| 30.5

4.5 30.5

Nore.—Canal was dry on days for which discharge is not recorded. Apr. 18, break in cax\lal.

Monthly discharge of Escondido Mutual Water Co.’s canal near Nellie, Cal., for the year

ending Sept. 30, 1913.

Discharge in second-feet.
Run-off
Month. (totalin
Maximum. | Minimum. | Mean. | 2cTe-feet).
0.00 0
.00 0
3.75 231
4.78 N 204
13.1 798
32.4 1,990
17.2 1,020
.32 20
.00 [}
.00 0
August...... ‘% e
September.... it :
The year. 02 2%

NotE.—Discharge computed by engineers of United States Geological Survey from daily record fur-

nished by Escondido Mutual Water Co.

.
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PALA INDIAN RESERVATION CANAL AT PALA, CAL.

LocatioN.—In the NW. 1 SE. 1sec. 26, T. 9 8., R. 2 W., at sand box, 300 feet above
highway bridge, half a mile southeast of Pala.

REcORDS AVAILABLE.—June 17, 1912, to September 30, 1913 (incomplete).

Gace.—Vertical staff in sand box, showing head on steel plate at outlet. New gage
reading 0.04 foot lower than old gage installed in September, 1912, '

DiscEARGE MEASUREMENTS.—Made from foot plank across concrete-lined canal be-
low sand box.

Accuracy.—Rating curve is well defined, results are good.

CoorPERATION.—Station maintained in cooperation with Volcan Land & Water Co.
and United States Indian Service.

Discharge measurements of Pala Indian Reservation canal at Pala, Cal., during the year
ending Sept. 30, 1913.

1
hotgit, ety | D noigit, | et | D
ei eig s~ __ | heig eig is-
Date. | Madeby— oid | new” charge. || Date: Made by old '| new ' |charge.
gage. | gage. ) gage. | gage.
Feet. Feet. | Sec.-ft. Feet. Feet. | Seeft.
Dec. 18 0.60 0.56 5.7 || June 13 . .56 5.7
Jan, 19 .27 .23 1.6 25 .32 2.2
May 9 .22 1.6 || Aug. 31 .38 3.3

Daily gage height, in feet, of Pala Indian Reservation canal at Pala, Col., for the year
ending Sept. 30, 1913.

[Allen Bowdish, observer.]

Day. Oct. Dec. Jan. , Feb. | Mar. Apr. | May. | June, | July. | Aug. | Sept.
|

EEEH

888
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Daily discharge,-in secondfeet, of Pala Indian Reservation Canal at Pala, Col., for the
year ending Sept. 30, 1913.

Day. Oct. Dec. Jan. Feb. | Mar. | Apr. May. | June. | July. | Aug. | Sept.
0 0 0 2.4 3.0].c......
0 0 0 2.4 3.0 2.4
0 0 5.5 2.6 2.6 2.4
0 1.4 5.5 ceee-.. 3.2 2.4
.6 1.4 4.8 fiaias 3.2 2.4
.6 0 5.5 |cccn.. 3.2 2.4
6.2 5.5 5.5 2.4 3.2, 2.4
6.2 4.8 |. 5,5 2.4 3.2 2.4

6.2 4.8 5.5 2.4 3.2 [ceiennnn
4.8 4.8 4.8 2.4 3.0 2.4
3.6 4.8 5.5 2.4 3.2 2.4
0 4.2 1. 5.5 2.4 3.0 2.4

0 . 5.2 L8 3.0 2.7

[/ PR (PR R 2.4 3.0 1.8
0 4.8 2.4 3.0 1.8
0 4.8 1.8 3.0 2.4
0 4.8 2.4 3.0 2.4
0 5.5 L R 2.4
2.4 5.1 3.2, 2.4

b | AR U (RN P 0 0 5.1 3.6 A R,
0 0 5.5 3.2 2.4 2.4
(1} 0 5.5 3.6 2.4 | 2.6
0 0 5.5 3.2 2.4 2.7
1. (1] 4.8 2.4 2.4 3.6
1. 0 3.6 3.2 2.4 3.6
0 0 3.6 3.2 2.4 3.0
0 0 3.6 2.8 2.4 2.8
0 0 3.6 3.0 1.8 3.6
0 3.6 3.0 2.4 3.0

0 3.6 3.0 2.8 0

[ JE PO S OF - 3 PR 3.0 3.8 [eeeunnnn

Nore.—Daily discharge determined from a well-defined rating curve, No information regarding flow
during periods for which discharge is not recorded except that given in table.

.

SAN LUIS REY DITCH NEAR SAN LUIS REY, CAL.

LocatioN.—In the SW. ¥ NW. 1 sec. 3, T. 11 8., R. 4 W., about 2 miles northeast of
San Luis Rey, about 8 miles northeast of Oceanside.

RECORDS AVAILABLE.—April 8 to 19, 1913.

Gace.—Vertical staff on left bank half a mile below intake.

CaanNEL.—Sand and silt.

DisCHARGE MEASUREMENTS.—Made from bridge 400 feet above gage or by wading.

Accuracy.—Results approximate.

CoorerATION.—Station maintained in cooperation with Volcan Land & Water Co.,
through W. S. Post, engineer.

Discharge measurements of San. Luis Rey ditch near San Luis Rey, Cal., during the year
ending Sept. 30, 1913.

Gage Dis-
Date. Made by— height. | charge.

Feet. Secft.
11

Apr. 8 83
P .27 2.5

19
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Daily gage height, in feet, and discharge, in second-feet, of San Luis Rey ditch near San
Luis Rey, Cal., for the period April 8-19, 1913.

Gage Dis- Gage Dic
Date. height. | charge. Date. height. | charge.
0.77 9.7 0.66 7.5
.62 6.8 .90 12,7
.48 4.7 .42 4.0
.40 3.7 .23 2.2
] 2.6 .59 6.4
.31 2.8 .42 4.0

Note.—Daily discharge determined from a poorly defined rating curve.
SANTA ANA RIVER BASIN.
SANTA ANA RIVER NEAR MENTONE, CAL.

LocaTtioN.—In the SW. $ SW. § sec. 34, T. 1 N., R. 2 W, just above road crossing
opposite Warm Springs Canyon, three-fourths of a mile below intake of Pacific
Light & Power Co.’s canal, about 2 miles above mouth of canyon, and 5 miles
northeast of Mentone. :

RECORDS AVAILABLE.—July 1, 1896, to September 30, 1913.

DRAINAGE AREA.—182 square miles.

Gage.—Vertical staff on right bank about 100 feet above ford installed February
25, 1910; before this date various gages were used. Original datum not main-
tained.

CHANNEL—Gravel and bowlders; will shift during high water.

DISCHARGE MEASUREMENTS.—Made from cable just below gage or by wading.

Diversions.—Southern California Edison Co.’s power plants Nos. 1 and 2 are located
5} and 2§ miles, respectively, above the Mentone plant at the mouth of the canyon.
Theintake of the Pacific Light & Power Co.’s canal is at plant No. 2. The tailrace
from this plant discharges into the canal. The Greenspot pipe line diverts
water from the forebay at the Mentone power house. Water is stored on Bear
Creek at Bear Valley reservoir.

Accuracy.—Results good.

Discharge measurements of Sania Ana River near Mentone, Cal., during the year emh'ﬁg
Sept. 30, 1913.

is- -

Date. Made by— hfiZ%'i. chIz)\rsge. Date. Made by— hgizﬁ- chI;:‘Sge.
Sec.ft.

Oct. 23 [F.C. Mar, 4 2.5
Jan, 15 |.....d Apr. 23 1.6
Mar. 4 July 12 1.2
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Monikly discharge of Santa Ana River near Mentone, Cal., for the year ending Sept. 30,

1913.
Discharge in second-feet. Run-off .
Month. (total in racy.
Maximum. | Minimum. | Mean, | 2crefeet).

October. . ....... e L2 12 1.20 u|c
November. . 2.4 1.2 1.36 81} C.
Detember. . ccouniii i iiaaaae t 1.2 1.2 1.20 7 ]C.
January............. SO el 2.4 1.2 1.32 8| C.
February........oooeiuniin i 4.5 L2 L7 95 | C.

ATCh . e 2.4 1.2 .35 83 |C.
Al s 1.8 1.2 1.52 90 | B.

F: 1.8 1.8 1.80 111 | B,
JUDGaas et 1.8 1.2 1.36 81} B.
Ty e e 89 1.2 25.1 1,540 | B.
AUZUSE .« e ee e e e e 1.2 1.2 1.20 74 | B.
September. . .. oo 1.2 .9 L04 62 | B.

R R 89 J .9 f 3.38 2,450

Combined daily discharge, in second-feet, of Santa Ana River and Pacific Light & Power
Co.’s canal, including Bear Valley Greenspot pipe line near Mentone, Cal., for the year
ending Sept. 30, 1913, -

Day. Oct. | Nov. | Dec. | Jan. | Feb.

2
g
b
k=]
h

May. | June. | July. | Aug. | Sept.

57 46 45 36 37 (. 50 72 51 59 59 56 57
60 34 36 36 35 49 75 59 57 61 59 54
62 44 33 37 35 50 69 59 56 62 61 56
53 39 36 37 35 54 64 59 59 62 59
57 39 36 30 37 55 71 58 54 60 64 61
49 37 31 16 40 55 71 58 62 64 66 63
45 39 31 17 41 58 68 62 62 64 59 65
44 37 33 25 65 55 66 66 57 66 68 59
48 34 33 29 48 53 68 64 58 64 66 59
48 37 38 32 42 53 67 61 56 60 62 59
48 50 38 32 42 52 64 61 59 60 59 60
52 40 41 32 41 52 64 63 54 56 59 60
52 40 41 31 41 52 61 63 52 52 59 60
55 35 41 31 38 49 65 60 49 30 57 64
60 34 41 33 38 49 59 60 57 60 57

581 34| 36| 4| 38| 5 60| 59| 56| 89 64
55| 3¢i 41| 38| 36| 4 56| 66| 58] 8| 62 62
51| 37] 36| 38| 38| 57| 56| 59| 61| 8| 63 60
49| 39| 33 511 60| 61| 8| 61 62
53| 39| 36 541 55| 63| 8| 5 62
52| 391 36 56| 55| 66| 89| 56 60
570 43| 36 55| 61| 89{ 56

62| 39| 36 54| 55| 57| 101] 54 54
50| 42| 34 56| 53| 61| e &1 54
62| 42| 35 55| 53 5| 57| 54 49
59| 41| 34 56| 59| 50| 52| 44 48
56| 41| 34 5| 45 7| 4 46
56| 48| 36 51 49| 53| 57| 59 43
63 [oneenne 36| 35 (... 75 |...... 62]....... 49| 570
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Combined monthly discharge of Santa Ana River and Pacific I/éght&: Power Co.’s canal,
fgmluding Bear Valley-Greenspot pipe line near Mentone, Cal., for the year ending
ept. 80, 1913.

Discharge in second-feet. Run-off
Month, - (total in
Maximum. | Minimum.| Mean. | 8cre-feet).

63 44 54.8 3,370

50 - 34 39.1 2,330

45 31 36.6 2,250

50 16 34.2 2,100

78 35 4.6 2,480

75 46 54.3 3,340

75 51 61.4 3,650

66 45 58. 4 3,590

66 49 57.5 3,420

101 30 66.3 4,080

68 58.5 3,600

65 43 57.7 3,430

101 16 52.0 37,600

PACIFIC LIGHT & POWER C€0.'S CANAL! AND BEAR VALLEY-GREENSPOT
PIPE LINE NEAR MENTONE, CAL.

LocaTtion.—At tailrace of Pacific Light & Power Co.’s plant at mouth of canyon, about
3 miles northeast of Mentone.

RECORDS AVAILABLE.—1896 to September 30, 1913.

Gaae.—Hook gage at weir about 300 feet west of power house.

DiscHarGE.—Computed from gage heights which give head on 10-foot rectangular
weir.

Diversions.—The Greenspot pipe line diverts water from the forebay, and the
quantity diverted must be added to give total flow of canal. The pipe line was
put in operation September 7, 1911.

Accuracy.—Results excellent.

1 Formerly known as Mentone Power Co.’s canal, .
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Daily discharge, in second-feet, of Pacific Light & Power Co.’s canal near Mentone, Cal.,
Jor the year ending Sept. 30, 1913.

a

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
51 41 41 34 34 42 68 46 51 56 51 54
54 29 32 34 32 44 7 54 49 58 54 51
54 39 29 34 32 45 65 54 51 b8 56 51
45 34 32 34 32 49 60 54 54 58 58 54
49 34 32 27 34 51 63 54 49 56 56 56
41 32 27 13 37 51 63 54 54 58 58 58
37 34 27 15 38 54 60 58 54 58 51 60
41 32 29 23 58 51 58 60 49 60 60 54
45 29 29 27 44 49 60 58 51 58 58 56
45 32 34 27 38 49 63 54 51 54 58 56
45 44 34 29 38 44 60 54 54 58 56 58
49 34 37 29 37 44 60 56 49 54 56 58
49 34 37 27 37 44 60 56 49 49 56 58
51 ‘29 37 27 34 41 60 58 46 27 54 58
56 29 37 29 34 41 54 58 54 54 54 51
56 32 37 45 34 38 51 60 46 56 54
54 29 37 3% 34 38 51 58 51 48 54 51
54 29 32 37 34 44 55 51 49 0 54 58
51 29 37 34 32 41 51 58 51 0 58 58
43 32 32 34 34 49 51 51 54 0 58 56
41 34 29 32 34 46 46 54 56 0 56 58
45 34 32 32 37 44 49 49 58 0 49 58
44 34 32 32 34 48 51 51 63 0 51 58
49 38 32 32 55 46 51 51 58 0 51 58
54 34 32 32 71 46 49 51 54 al2 49 49
51 37 32 46 51 49 54 32 48 49
54 37 32 48 54 49 49 51 49 44
51 37 32 48 51 51 44 46| 41 46
51 37 32 51 54 37 51 41 41 44
51 44 34 55 46 41 46 ol 56 41
56 |....... 34 65 1....... 54 |....... 44 54 l...eunn

o Estimated. ‘

NotE.—July 18 to 24, water turned into river at intake on account of break in flume.

Monthly discharge of Pacific Light & Power Co.’s canal near Mentone, Cal., for the year
ending Sept. 30, 1913.

Discharge in second-feet. Run-oft
Month. (total in
Maximum. | Minimum. | Mean. acre-feet).

56 37 48.9 3,010

44 29 34.1 | 2,030

4 27 33.0 2,030

45 13 30.7 1,800

7 32 40.4 2,240

65 38 46,9 2,880

71 46 56.2 3,340

60 37 53.0 3,260

63 44 51.6 3,070

6o 0 38.6 2,370

60 41 53.5 3,200

60 a( 87 3,200

71 0 45,1 32,600
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SANTA ANA RIVER BASIN.
Jor the year ending Sept. 30, 1913.
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MILL CREEK AT FOREST HOME,! CAL.

LocarioNn.—In the NW. 1 NE. § sec. 13, T. 1 8., R. 1 W., at Forest Home, about
2} miles below Falls Creek, 4 miles above Mountain Home Creek, and 14 miles
east of Redlands.\

RECORDS AVAILABLE.—September 23, 1903, to September 30, 1913.

DramnaceE AREA.—Not measured.

DiscaarceE.—Computed by combining flow in power canal with flow over diverting
dam. Current-meter measurements are made on canal. The flow over diverting
dam is approximate and no report is made when total discharge exceeds 100
second-feet.

Accuracy.—Daily discharge is mean of observations recorded each day at 6 a. m.
and 6 p. m. When total flow of Mill Creek is diverted into power canal results
are good; at higher stages they are approximate.

CoopreraTION.—Estimates of daily discharge are furnished by the Southern California
Edison Co., through H. W. Dennis, construction engineer.

Daily discharge, in second-feet, of Mill Creek at Forest Home, *Cal., for the year ending
Sept. 30, 1913.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. [ July. | Aug. | Sept.
) 16 19 18 16 16 18 28 29 21 15 12 11
b 29 19 18 16 16 19 29 28 21 14 12 10
A 38 20 18 16 16 19 26 30 20 14 12 10
: 26 20 18 16 16 19 27 28 20 14 12 10
I 25 19 18 16 16 20 27 27 20 14 12 11
[ S 24 19 18 16 16 20 26 28 22 14 14 10
Tt 24 19 18 14 17 20 27 28 21 13 15 10
- S 24 19 18 15 21 20 26 29 20 13 13 10
L s 19 17 16 18 20 28 28 19 13 13 10
100t 23 21 17 16 17 20 28 29 19 13 12 10
1l 22 22 17 16 17 20 28 28 18 13 12 10
120, ... 20 20 17 16 17 20 28 28 18 15 12 11
13l 23 20 17 16 16 20 28 28 18 13 12 11
)L S 21 19 17 16 16 20 28 23 18 13 12 10
) 1 S 20 19 17 17 16 19 27 24 17 13 12 10
160 cneian.as 20 19 17 - 17 16 19 26 21 17 12 11 10
17 20 19 17 17 16 20 26 24 17 12 1 10
18l 20 19 17 17 16 21 27 24 16 13 11 10
19 .ol 20 18 16 16 16 20 26 24 16 13 11 10
200 .o 21 18 16 16 16 20 26 24 16 14 11 10
b1 R, 21 18 16 16 16 21 26 24 16 15 11 10
22 L. 21 18 16 16 16 21 27 2 16 Ui 10
23l 20 18 16 16 16 21 28 24 16 14 14 10
- S 20 18 16 16 22 21 28 24 15 13 11 10
25, . 19 17 16 16 21 21 28 23 16 13 11 10
26. .ot 19 18 16 16 20 22 28 23 16 13 15 10
27 i 20 18 16 16 19 22 28 23 16 13 14 10
28 il 20 18 16 16 19 23 28 23 15 13 12 10
29 il 19 18 16 16 ]....... 24 29 23 15 12 13 10
30, i 19 20 16 16 [....... 28 29 24 15 12 22 10
2 F 19 FEEPPE 16 16 ... .. 29 [....... 22 f..e.onn 12 13 [.eeneen

Norte.—Discharge is mean of two observations daily except for Jan. 18, 27, and July 21, 1913, when obser-
vations were made only in the morning. A cloudburst Aug. 22, 1913, piled d6bris on weir; no observations.

1 Akers Camp on map of San Gorgonio quadrangle, U. 8. Geol. Survey.
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Monthly discharge of Mill Creck at Forest Home, Cal., for the year ending Sept. 80, 1918.

Discharge in second-feet. Run-off

Month. (total in

Maximum. | Minimum. | Mean. | 2cre-feet).
................................................. 38 16 21.8 1,340
............................ 23 17 18.9 1,120

............................ 18 16 16.8 1,030 .

............................ 17 14 16.0 934
............................ 22 16 17.1 950
........................ 29 18 20.9 1,200
2 26 7.4 1,630
30 a1 2.5 1570
22 15 17.7 1,050
July.. 15 12 13.3 818
September . 11 10 10.1 601

Note.—Monthly discharge computed by engineers of U. 8. Geological Survey.

WATERMAN CANYON CREEK NEAR SAN BERNARDINO, CAL.

LocarioNn.—In the SW. $ SW. } sec. 2, T. 1 N., R. 4 W, just above old toll bridge
at mouth of canyon, about 6 miles north of San Bernardino.

RECORDS AvArLABLE.—November 2, 1911, to September 30, 1913.

DRAINAGE AREA.—4.55 square miles.

GaceE.—Vertical staff fastened to an alder tree on left bank about 300 feet above bridge.

CuaNNEL.—Bowlders and gravel; will shift at high stages.

DiscaARGE MEASUREMENTS.—Made from foot plank 15 feet below gage or by wading.

Accuracy.—Rating curves fairly well defined; results fair.

Discharge measurements of Waterman Canyon Creek near San Bernardino, Cal., during
the year ending Sept. 30, 1913. '

Date. Made by— pof® | charrs, || Date. Made by— ok | o
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Daily gage height, in feet, of Waterman C’any'oﬁ Creck near San Bernardino, Cal., for
the year ending Sept. 30, 1913.

[H. E. Mastin, observer.}]

Sept.

Aug.

1.58

July.

L75 |.
1.75 |.
1.70
L70
176

June.

L79.......
1.80
1.76
175
1.75

May.

1.77
1.78
1.78
1.80
1.75
LT3

Mar. | Apr.

Feb.

Jan.

Dec.

Nov.

Oct.

Day.

23

washed small rocks on control; the débris was
1912, Reliability of observer’s record Oct. 23 to

Ll ainl

gage height lowered 0.13 foot on Oct. 22,
Nov. 9, 1912, somewhat doubtful. Creek reported dry Sept. 15 to 17, 1913.

pid run-oft Sept. 29 to Oct. 5, due to r:

NoTE.—Ra;
removed and
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Daily discharge, in second-feet, of Waterman Canyon Creek near San Bernardino, Cal.,
Jor the year ending Sept. 30, 1913.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
-1.0 0.9 1.5 1.5 10 7 2.5 1.0 2.0 1.0 1.0 3.0
4 9] 15| 2 1 6 25 15| 2 |11 .1 L5
8 .9 L5 1 1 5 2.5 15 2 1.5 .8 | 3
2 .9 15 2.5 1 5 25| L5 2 1.5 1 1.5
2 .9 2 2 1 5 2 1 L5 L5 .6 .2
2 .9 2 2.5 1 4.5 2.5 L5 1.5 1 .9 .1
2 .9 2 3 1 5 2 1 2 N .8 1
2 .9 2 2.5 4 4 2 1 1 .3 .6 1.5
2 .9 2.5 2.5 4 3.5 2 1 2 .9 .9 1.5
2 L5 2.5 3.5 3 3 L5 L5 1.5 .6 .8 1
2 2 2 2.5 2.5 4 2 L5 1.5 .3 .9 1
2 2.5 2 2 2.5 3.5 2 1.5 1 1.5 1 W7
1.5 2 2 1.5 3 3 15 1 1 1.5 .1 1
2 1 1.5 1.5 2.5 3 2 1.5 .9 L5 .2 .3
15 1.5 2 3 2 2.5 1.5 1 1.5 1 1.5 .0
“L5 L5 2 2.5 2 2.5 2 L5 .9 1 1 .0
L5 L5 2 2 2 2.5 2 L5 1 .3 1 7 .0
1.5 15 2 1.5 2 3 2 1 1.5 1 1.5 1
1.5 2 2 L5 2.5 2.5 2.5 .7 1.5 1 .1 .9
2 2 2.5 1 2.5 3.5 2.5 .8 .8 .8 .9 1

21l 2 15 2 1 2 2.5 2.5 .5 1 L5 1 1
.9 2 2 .9 3 3 2.5 .5 1.5 1.5 1.5 .8
.9 2 1.5 .8 3.5 4 2 .6 .9 1 .8
.9 15 1.5 .81 25 3.5 2 .6 1.5 .9 .9 .9
.9 1.5 L5 71 43 3 1.5 1.5 2 .6 .5 .2
.9 2 2 .6 2.5 2. 2 2 1 .2 1
.9 L5 1.5 .7 2.5 1 2 2 1.5 .8 L5
.9 1.5 1.5 .8 2.5 1.5 2 L5 1.5 L5 1.5
.9 2 L5 .7 2 L5 2 1.5 .9 2 .8
.9 1.5 L5 .6 |. 2.5 1 1.5 1.5 .9 2 1.5
[ PO, 1.5 T 2.5 |....... 15 )....... 1.5 2.5 ...,

Note.—Daily discharge determined from fairly well defined rating curves applicable as follows: Oct. 1
to 3, 1912, same as for Mar. 19 to Bept. 30, 1912; Oct. 4 to 21, 1912, and Feb. 26 to April 19, 1913; Nov. 12,
1912, to Feb. 8, 1913, and Apr. 20 to May 25, 1913; Feb. 9 to 25, 1913, and May 26 to Sept. 30, 1913. Dis-
charge estimated Oct. 22 to Nov. 9, 1912, because of uncertainty in gage height record; that for other periods
for (vivtlaich record is not given estimated by comparison with record of Devil Canyon Creek near San Ber-
nardino.

Monthly discharge of Waterman Canyon Creek near San Bernardino, Cal., for the year
ending Sept. 30, 1913.

Discharge in second-feet.
Run-off |, con-
Month. (total in racy.
Maximum. | Minimum. | Mean. acre-feet).
OCtODeT . .. e 8 0.9 L77 109 | D,
November 2.5 .9 1.47 87 | D.
December. . ocooinii e 2.5 1.5 184 113 | D.
3.5 .6 162 100 | D.
43 1 5.3 | 297 | D.
7 2 3.50 215 | D,
2.5 1 1.98 118 | D.
2 .5 1.26 77| D.
2 .8 1.48 88 | D.
1.5 .3 1.05 65 | D.
2.5 .1 .97 60| D.
3 0 Lo01 60| D.
43 0 1.92 1,390
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LYTLE CREEK NEAR SAN BERNARDINO, CAL.

LocarioNn.—In the NW. {sec. 25, T. 2 N., R. 6 W., at Southern California Edison Co.’s
diversion dam, below junction of North and Middle forks of Lytle Creek, in
Angeles National Forest, about 3 miles above mouth of canyon, and 14 miles
northwest of San Bernardino.

REcorps AVAILABLE.—September 18, 1904, to September 30, 1913.

DRAINAGE AREA.—Not measured. '

Gace.—Watson water-stage recorder in pool above weir in power canal.

DisceargE.—Computed by combining flow in power canal with flow over diverting
dam. Discharge of power canal is measured near the intake by an 8-foot steel
plate rectangular weir. Flow over diverting dam is estimated, and no record is
furnished when total estimated discharge exceeds 80 second-feet.

Accuracy.—Daily discharge is mean of observations recorded each day at 6 a. m. and
6 p. m. When total flow of Lytle Creek is diverted into power canal the results
are good; above 23 second-feet (capacity of canal) they are approximate.

CooreratioN.—Estimates of daily discharge are furnished by the Southern California
Edison Co., through H. W. Dennis, construction engineer.

Daily discharge, in second-feet, of Lytle Creek, San Bernardino, Cal., for the year ending
Sept. 30, 1913.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
18 22 21 19 19 34 22 22 18 14 9.8 9.5
19 22 21 -19 20 34 22 22 19 13 9.6 9.3
20 22 21 19 20 29 22 22 19 12 9.6 9.0
21 22 21 19 19 28 22 18 13 9.2 9.0
21 22 21 20 19 26 23 21 18 13 9.4 8.2
20 22 21 19 20 26 22 21 18 12 9.4 82
20 22 21 19 20 26 22 21 17 12 9.2 8.5

22 21 19 24 26 22 21 17 12 9.2 8.4
20 23 21 20 22 26 22 20 18 12 9.1 80
20 23 21 20 22 26 22 20 17 n 9.0 8.0
20 22 21 19 22 27 22 20 16 12 8.8 8.0
20 21 19 22 29 22 20 16 11 8.6 8.2
20 22 21 19 22 27 22 20 16 11 8.4 8.2
20 22 21 19 22 27 22 20 16 11 8.6 8.2
_ 20 22 20 70 22 27 22 20 15 12 8.5 8.0
20 22 20 21 22 26 22 19 15 11 8.5 7.8
20 22 20 27 22 26 22 19 15 11 8.5 8.0
20 22 20 22 21 26 22 20 15 11 8.5 8.0
20 21 20 22 21 26 22 20 14 11 8.4 8.2
20 21 20 22 21 26 23 20 14 11 8.2 12
20 21 20 26 22 19 14 11 8.2 8.2
21 21 20 25 23 18 13 11 87 85
21 21 21 2 22 19 13 11 8.0 8.6
21 21 20 2 22 19 14 10 8.1 8.4
21 21 20 23 22 20 14 10 8.0 8.4
22 21 20 23 21 19 14 11 8.2 8.4
22 21 20 22 22 20 15 =11 8.3 9.0
23 21 20 22 21 19 14 11 8.1 85
23 21 20 22 19 14 11 8.2 87
23 22 20 22 22 19 13 11 8.6 8.6
23 ..., 20 21 |eeaennn 19 1....... n 9.0 |.......

@ Discharge more than 80 second-feet.

NortEe.—Discharge is mean of two observations daily except for Feb. 7, Mar. 26, and Sept. 3, 1913, when
observations were made only in the morning. Discharge interpolated Dee. 4, 1912, and Mar. 14, 1913.

i
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Monthly discharge of Lytle Creek near San Bernardino, Cal., for the year ending Sept.

30, 1913.
Discharge in second-feet. Run-off
Month. (totalin
Maximum. | Minimum. | Mean, | 3cre-feet).
23 18 20. 6 1,270
23 21 21.7 1,290
21 20 20.5 1,260
70 19 21.9 1,350
34 21 25.9 1,590
23 21 22.0 1,310
22 18 20.0 1,230
19 13 15.6 | 928
14 10 11.5 707
9.8 8.0 8.71 536
12 7.8 8.53 508

NotE.—Monthly discharge computed by engineers of U. 8. Geological Survey.
SAN GABRIEL RIVER BASIN.
SAN GABRIEL RIVER AT HEADWORKS NEAR AZUSA, CAL.

LocaTioNn.—In the SE. % sec. 31, T. 2 N., R. 9 W, in Angeles National Forest, at
ford, 500 feet above intake of Pacific Light & Power Co.’s canal, and about 6
miles northeast of Azusa.

RECORDS AvarLaBLE.—December 9, 1912, to September 30, 1913.

DrAINAGE AREA.—Not measured.

Gage.—Vertical staff bolted to granite cliff on right bank just above ford.

CHANNEL.—Gravel and bowlders; shifting.

D1scHARGE MEASUREMENTS.—Made from' cable at gage or by wading.

Accuracy.—Discharge computed from fairly well defined rating curves and by indi-
rect method for shifting channels. Results at high water approximate; good for
other stages.

CooPERATION.—Station maintained in cooperation with Pacific Light & Power Co.

Discharge measurements of San Gabriel River at headworks near Azusa, Cal., during the
year ending Sept. 30, 1913. :

Gage Dis- Gage | Dis-
Date. Made by— height. | charge, || P8te- Made by— height. |charge.
Feet. | Sec.-ft. Feet. | Sec.t
Nov. 27 | F.C. Ebert.ccecacnn.-.. 4.68 31 || May 28 | F.C. Ebert.............| 5.36
Jan. 11 {..... do...... 4.71 31 ...| 5.16 34
Feb. 5 |..... do.. 4.74 44 00 18
9 ... Lo 2 T, 5,49 175 4.97 15
Apr. 22 | H. D. McGlashan.. 5.42 100
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Daily gage height, in feet, of San Gabriel River at headworks near Azusa, Cal., for the
year ending Sept. 80, 1913.

[C. H. Paul, observer.]

Day. Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
4.65 4.75 5.8 5.6 5.4 5.3 5.15 5.0 5.0
4.65 4.75 5.7 5.6 5.4 5.3 5.15 5.0 5.0
4,65 4,75 5.65 5.55 5.4 5.25 5.15 5.0 5.0
4.65 4.75 5.7 5.5 5.4 5.25 5.15 5.0 5.0
4.65 4.75 5.7 5.5 5.4 5.3 5.15 5.0 5.0
4.65 4.75 5.7 5.5 5.4 5.25 5.1 5.0 5.0
4.85 4.9 5.75 5.5 5.4 5.25 5.1 5.0 5.0
4.65 6.2 5.7 5.5 5.4 5.25 5.1 5.0 5.0
4.7 5.5 5.7 5.5 5.4 5.25 5.1 5.0 5.0
4.7 5.35 5.65 5.5 5.4 5.25 5.1 5.0 5.0
4.7 5.2 5.7 5.5 5.4 5.25 5.1 5.0 5.0
4.7 5.1 5.65 5.5 5.4 5.2 5.05 5.0 5.0
4.7 5.05 5.6 5.5 5.35 5.2 5.05 5.0 5.0
4.7 5.0 5.6 5.5 5.35 5.2 5.05 5.0 5.0
5.0 5.0 5.55 5.45 5.35 5.2 5.05 5.0 5.0
5.3 4.95 5.55 5.45 5.35 5.2 5.05 5.0 5.0
5.3 4.95 5.5 5. 5.3 5.2 5.05 5.0 5.0
5.05 4.95 5.55 5.5 5.35 5.2 5.05 5.0 5.0
4.95 4.9 5.55 5.45 5.35 5.2 5.05 5.0 5.0
4.9 4.9 5.5 5.4 5.3 5.156 5,05 4,95 5.0
4.85 4.9 5.5 5.4 5.3 5.15 5.1 5.0 5.0
4.8 5.0 5.5 5.4 5.35 5.15 5.1 5.0 5.0
4.75 4.9 5.5 5.45 5.35 5.15 5.05 5.0 4.95
4.75 7.45 5.5 5.45 5.3 5.15 5.056 5.0 5.0
4,75 7.45 5.5 5.45 5.3 5.2 5.05 5.0 5.0
4.75 6.55 5.45 5.45 5.3 5.2 5.05 5.0 4.95
4.75 6.1 5.45 5.45 5.3 5.3 5.1 5.0 4.95
4.75 5.9 5.45 5.45 5.35 5.3 5.1° 5.0 4.95
4.75 |- eenann 5.45 5.45 5.3 5.2 5.06 5.0 4.95
4.75 . ..., 5.5 5.45 5.3 5.2 5.056 5.0 4.95
4.75 ..ot 5.55 |...oinns 5.3 Jeeeeennn 5.05 5.0 l.eeennnn

Daily discharge, in second-feet, of San Gabriel River at headworks near Azusa, Cal., for
. the year ending Sept. 30, 1913.

Day. Dec. Jan. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
31 28 40 250 160° 90 60 37 18 18
30 28 40 230 155 90 60 37 18 18
30 28 40 220 150 90 52 - 37 C18 18
30 28 40 225 145 90 52 37 18 18
30 28 40 220 145 90 60 37 18 18
29 28 40 215 140 90 52 30 18 18
28 28 60 230 135 90 52 30 18 18
28 28 417 215 135 85 52 30 18 18
28 33 177 210 135 85 52 30 18 18
28 33 143 195 130 85 52 30 18 18
28 33 112 200 130 85 52 30 18 18
28 33 93 190 130 85 44 24 18 18
28 33 84 180 130 80 44 24 18 18
28 33 % 175 130 80 44 24 18 18
28 75 75 165 120 80 44 24 18 18
28 132 68 160 115 80 44 24 18 18
28 132 68 150 100 75 44 24 18 18
28 84 68 155 115 44 24 18 18
28 68 60 155 115 75 44 24 18 18
28 60 60 150 100 70 37 24 14 18
28 53 60 150 100 70 37 30 18 18
28 46 75 145 100 75 37 30 18 18
28 40 6 145 100 70 37 24 18 14
28 40 | 1,160 140 100 65| ' 37 24 18 18
28 40| 1,150 140 100 65 44 24 18 18
28 40 580 135 95 65 44 2% 18 14
28 40 370 135 95 65 60 30 18 14
28 40 235 130 95 69 60 30 18 14
28 40 |........ 130 95 60 44 24 18 14
28 40 (..o.ae.. 145 95 60 44 24 18 14
28 40 ........ 155 |-cocnen 60 [........ 24 b £ 30 IR

Note.—Daily discharge Dec. 9, 1912 to Feb. 24, 1913, determined from rating curve Il))oorly defined
above 300 second-feet; May 28, to %pt. 30, 1913, from fairiy well defined curves; Nov. 27 to Dec. 8, Pacific
Light & Power Co.’s record used; Feb. 25 to May 27, 1913, by indirect method for shifting channels.
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Monthly discharge of San Gabriel River at headworks near Azusa, Cal., for the year end-
. ing Sept. 30, 1913.

Discharge in second-feet. '
Run-off |4 ...
Month. (totalin racy.
Maximum. | Minimum. | Mean, | 8cre-feet).
31 . 28 28.4 1,750 | B.
132 28 46.2 2,840 | B.
1,160 40 196 10,900 | C.
0 130 176 10,800 | C.
160 95 120 7,140 | B.
90 60 77.4 4,760 | B.
60 37 47.6 2,830 | B.
37 24 28,0 1,720 | B.
18 14 17.9 1,100 | B.
18 14 17.2 1, B.
.................................. 44,900

SAN GABRIEL RIVER NEAR AZUSA, OAL.

LocaTtioN.—In the NW. % sec. 23, T. 1 N., R. 10 W., about 1,000 feet above road
crossing at mouth of canyon, about one-half mile above Pacific Light & Power
Co.’s power house, and 2 miles north of Azusa.

RECORDS AvAILABLE.—189%4 to September 30, 1913.

DRAINAGE AREA—222 square miles.

Gaae.—Staff in two sections bolted to large bowlders on left bank installed December
13, 1912, about 1,000 feet above previous site at mouth of canyon; original datum
not maintained.

CranNEL.—Gravel and bowlders; will shift at high stages.

DiscHARGE MEASUREMENTS.—Made from cable about 50 feet below gage or by wading.

Diversions.—The power canal of the Pacific Light & Power Co. heads about 5 miles
above the station. This water is not returned to the river. The new location of
the station is above the tunnels and temporary diversions for irrigation mentioned
in previous reports.

Accuracy.—Discharge January 16-21 and February 8-14, 1913, estimated from
discharge measurements and record at headworks station. Owing to change in
channel results are only fair.

Discharge measurements of San Gabriel River near Azusa, Cal., during the year ending
Sept. 30, 1913.

Gage Dis- Gage | Dis-
Date. Made by— heig%t. charge. || DBte- Made by— height. | charge.
Feet. | Sec.t. Feet, | Sec.ft.
Feb. 10| F.C.Ebert...c........ 3.07 54 (| Mar. 4| W.H. Spear........... 3.59
11 d e 2.98 25 || Apr. 2| F.C. 3.38 64
5.25 1,880 22 | H. D. 3.07 27
3.59 124 || May 7 Fi C.Ebert....cco..... 2.91 18
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Daily gage height, in feet, of San Gabriel River near Azusa, Cal., for the year ending Sept.
30, 1913.

{J. G. Woodward, observer.)
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Nore.—River dry or no water flowing on days for which no gage height is given, except Apr. 26, 1913,
when gage was not read.

Daily discharge, in second-feet, of San Gabriel River near Azusa, Cal., for the year ending
Sept. 30, 1913.

Day. Jan. | Feb. | Mar. | Apr. | May. | Day. Jan. | Fed. | Mar. | Apr. | May.

NoTe.—Daily discharge for %)eriod Feb. 24 to May 15, 1913, determined from a fairly well defined rating
curve. Discharge Jan. 16 to 21 and Feb. 8 to 14 estimated from discharge measurements and record for
San Gabriel River at headworks near Azusa. No flow on days for which discharge is not given.
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Monthly discharge of San Gabriel River near Azusa, Cal., for the year ending Sept. 30, 1913.

Discharge in second-feet.

Run-off Aceu
Month. (total in racy-
Maximum. | Minimum.| Mean. acre-feet). §
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Combined daily discharge, in second-feet, of San Gabriel River and Pacific Light & Power
'0.’s canal near Azusa, Cal., for the year ending Sept. 30, 1913.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
24 29 31 29 40 252 159 103 39 2 20
25 27 30 28 40 | 207 | 159°| 100 59 38 22 21
32 28 30 28 40 207 147 95 57 35 20 21
37 28 30 28 40 207 139 95 60 35 18 17
39 28 30 2 39 207 139 95 62 34 17 16
35 28 29 25 40 130 95 58 31 17 16
34 28 28 25 56 207 130 95 56 31 16 16
34 27 28 283 207 130 95 54 29 16 17
33 28 28 30 148 123 95 55 28 17 16
32 31 28 127 189 17 95 54 27 19 15
30 35 28 32 207 117 91 53 25 17 15
30( 32 27 32 87 172 117 87 51 25 17 15
30 30 26 32 81 172 117 87 48 26 17 14
29 31 26 32 72 159 117 83 46 25 17 14
29 30 27 51 70 147 117 79 46 26 17 14
28 30 27 148 68 147 112 76 44 24 17 13
28 30 29 123 64 147 107 75 44 23 17 13
27 30 29 104 64 147 117 74 42 22 17 13

30 28 93 64 147 107 74 40 22 16 13
26 30 29 63 61 139 107 73 39 24 15 13
26 28 28 51 59 139 107 73 37 28 16 13
26 28 28 47 68 139 107 72 34 27 16 13
28 29 29 45 59 130 107 70 35 25 18 14
27 28 30 43 | 1,290 130 107 68 36 24 16 16
26 28 30 42 | 1,960 130 107 67 38 24 17 15
26 28 29 42| 827 117 109 66 42 26 16 14
30 28 20 42 112 112 66 57 29 17 14
32 27 20 42| 307 107 112 70 61 26 16 14
32 27 29 42 [....... 107 107 68 50 26 16 13
32 30 29 42 |....... 182 107 64 42 25 20 13
30 |....... 29 4a ..., 172 {....... 59 toee. 24 2 |oceeenn
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Combined monthly discharge of San Gabriel River and Pacific Inght & Power Co.’s canal
near Azusa, Cal., for the year ending Sept. 80, 1913.

. Discharge in second-feet. Run-off

Month. (totalin

Maximum.| Minimum. | Mean. | acre-feet).
October. . 39 24 290.8 1,830
November 35 27 29.0 1,730
31 | 26 28.6 1,760
148 25 47. 4 2,910
1,960 39 237 " 13,200
252 107 166 10, 200
159 107 120 7,140
103 59 80. 8 4,970
62, 34 48.6 2,890
39 22 2.5 1,690
23 15 17.4 1,070
21 13 15.0 803
1,960 13 69. 4 50,300

PACIFIC LIGHT & POWER CO.’S CANAL! NEAR AZUBA, CAL.

Locarion.—At Pacific Light & Power Co.’s power house, about 1} miles north of
Azusa., -

RECORDS AVAILABLE.—1896 to September 30, 1913.

Discaarce.—Computed' from records showing kilowatt output of plant except at low
water, when record at power plant is not reliable. Low-water discharges are com-
puted from weir records obtained at sand box, about one-fourth mile below intake.

Accuracy.~—In compiling these records it is considered that 1 second-foot develops
25 kilowatts. Results are good.

Daily discharge, in second-feet, of Pacific & Light Po wer Co.’s canal near Azusa, Cal.
for the year ending Sept. 80, 1918.

Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
24 29 31 40 77 77 77 59 396 23 20
25 27 30 28 40 77 77 77 59 38 22 21
32 28 30 28 40 77 77 77 57 35 20 21
37 28 30 28 40 77 77 77 60 35 18 17
39 28 30 27 39 77 77 77 62 34 17 16
35 28 29 25 40 kik Vi 77 58 31 17 16
34 28 28 25 56 77 77 77 56 31 16 16
34 27 28 28 73 77 77 77 54 29 16 17
33 28 28 30 73 77 77 77 55 28 17 16
32 31 28 32 73 77 77 77 54 27 19 15
30 35 28 32 73 77 77 77 53 25 17 15
30 32 27 32 73 77 77 77 51 25 17 15
30 30 26 32 73 77 77 77 48 26 17 14
29 31 26 32 72 77 77 77 46 25 17 14
29 30 27 51 70 77 77 76 46 26 17 14
28 30 27 68 68 77 77 76 44 24 17 13
28 30 29 68 64 77 77 75 44 23 17 13
27 30 29 69 64 77 77 74 42 22 17 13
27 30 28 68 64 77 77 74 40 22 16 13
26 30 29 60 61 77 77 73 39 24 15 13
26 28 28 51 59 77 77 73 37 28 16 13
26 28 28 47 68 77 77 72 34, 27 16 13
28 29 29 45 59 77 77 70 35 25 18 14
27 28 30 43 77 77 77 68 36 24 16 16
26 28 30 42 77 7 77 67 38 24 17 15
26 28 29 42 77 77 77 66 42 26 16 14
30 28 29 42 77 77 77 66 57 29 17 14
32 27 29 42 7 77 77 70 61 26 16 14
32 27 29 42 fo...... 77 77 68 50 26 16 13
32 30 29 42 {oone... 30 77 64 42 25 20 13
30 [oeenn.. 29 41 |oeenenn (A 59 ... 24 20 loeaness

Nore.—Mar. 30, 1913, water out of canal 6 a. m. to 7 p. m.; mean discharge for day estimated.

1 Pormerly known as San Gabriel power canal.
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Monthly discharge of Pacific Light & Power Co.’s canal near Azusa, Cal. for the year
endmg Sept. 30, 1913.

Discharge in second-feet. Run-off
N Month. (totalin
Maximum. | Minimum. | Mean. acre-feet)
39 24 29.8 1,830
35 27 29.0 1,730
31 26 28.6 1,760
69 25 41.0 2,520
77 39 63.1 3, 500
77 30 75.5 4,640
77 77 77.0 4,580
77 59 73.2 4 500
62 34 © 48.6 2, 890
39 22 27.5 1,690
23 15 17.4 1,070
21 13 15.0 893
77 13 43.7 31, 600

LOS ANGELES RIVER BASIN.
ARROYO SECO NEAR PASADENA, CAL.

Location.—Near south line of sec. 30, T. 2 N., R. 12 W. (unsurveyed), in Angeles

National Forest, just below trail crossing at forest ranger’s station, about 8 miles
“above Devils Gate, and 5} miles northwest of Pasadena.

REcORDS AvarLaBLE.—December 1, 1910, to September 30, 1913 (incomplete).

DRAINAGE AREA.—16.4 square miles.

Gacge.—Staff in two sections fastened to an alder tree on right bank 300 feet southeast
of ranger’'s cabin.

CrannerL.—Solid rock and gravel; somewhat shifting.

DISCHARGE MEASUREMENTS.—Made by wading below gage.

Accuracy.—Results fair. ,

CoorzraTiON.—Gage-height record furnished by United States Forest Service.

Discharge measurements of Arroyo Seco near Pasadena, Cal., during the year ending
Sept. 30, 1913.

[Made by F. C. Ebert.}

Gage Dis- Gage Dis- Gage | Dis-

Date. height. | charge. Date. height. | charge. Date. height. | charge.
Feet. | Sec-ft. Feet. | Sec. 11. Feet. | Bec.-ft.
“Dec. 24 3.93 1.4 Mar.5..ccoeo... 351 " id | Maye.... 3.18|" 1.9
| Ba0) e Apes I 3.27 1.2 3100 3.15 16
81 :
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Daily gage height, in feet, of Arroyo Seco near Pasadena, Cal., for the year ending Sept.
30, 1913.

Day. Oct. | Nov. | Dec. | Jan. | Apr. | May. | June. | July. | Aug. | Sept.

Note.—Jan. 19 to Apr.2, no gage height record obtained by Forest Service; Sept. 12 to 23, water too low
for gage readings. ’

Daily discharge, in second-feet, of Arroyo Seco near Pasadena, Cal., for the year ending
Sept. 30, 1913.

Oct. | Nov. | Dee. | Jan. | Apr. | May. | June. | July. | Aug. | Sept.
0.3 0.5 0.8 0.7 5.0 2.5 1.9 1.2 1.0 0.7
.6 5 .8 .7 5.0 2.5 2.0 1.2 1.2 1.0
.8 .6 .6 7 5.0 2.5 2.0 1.0 1.2 1.0
2.8 .6 .7 .6 5.0 2.5 2.2 1.0 1.2 7
1.8 .6 .7 .5 5.0 2.5 2.2 1.0 1.0 .3
1.0 .6 .6 .6 5.0 2.2 1.9 1.0 .9 .2
.9 .6 .6 .6 5.0 2.5 2.0 1.0 .8 .2
.9 .5 .6 .8 4.8 2.5 2.0 1.0 .8 .3
.8 .6 .8 1.2 4.5 2.5 2.0 1.0 .9 .2
.9 1.0 .8 1.6 4.3 2.5 1.8 1.0 .9 .2
.6 .8 .7 1.0 4.0 2.5 1.9 1.0 .8 .2
.5 .8 .7 .9 3.8 2.5 L6 1.0 .8 .1
.6 .6 .6 .9 3.8 2.4 1.3 1.0 .8 .1
.5 .6 .6 .9 3.8 2.2 1.3 1.0 .7 .1
.4 .6 .8 3.8 2.2 1.3 1.0 .5 T
.4 .6 W7 3.8 2.2 1.0 1.0 .3 .1
.4 .5 .6 4.2 2.2 1.0 1.0 .3 .1
N b .6 4.6 2.2 1.0 .9 .3 .1
.4 .6 .6 5.0 2.2 ‘L2 .7 .3 .1
.5 .6 .6 5.0 2.4 1.3 .7 .3 .1
.6 .7 .6 5.0 2.4 1.0 .8 .3 1
.5 W7 .6 4.4 2.2 1.0 T .3 .1
.6 .7 .6 3.8 2.2 Lo .7 2 .1
.6 .8 .6 3.4 2.2 1.0 .5 .2 .2
.5 .8 .6 2.9 2.4 1.0 .8 .2 .2
.6 .8 b 2.5 2.2 1.8 1.0 2 .2
.5 .8 ] 2.5 2.4 3.8 1.0 .2 .2
5 7 .6 2.5 3.0 2.5 1.0 .2 .2
.6 .7 .6 2.5 2.4 1.6 1.0 .2 .2
.5 .8 .6 2.5 2.2 1.0 1.0 .2 .2
1 I O, 75 PP 1.9 .aeaaes 10 W2 i

Note.—Daily discharge determined from two fairly well defined rating curves applicable Oct. 1, 1912
to Jan. 15, 1913, and Jan. 16 to Sept. 30, 1913. Discharge estimated Sept. 12 to 23; discharge interpolated
for other &ays or which record is not given.
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Monthly discharge of Arroyo Seco near Pasadena, Cal., for the year ending Sept. 30, 1913.

Discharge in second-feet.
Run-off |, ...
Month. (totalin racy.
Maximum. | Minimum. | Mean, | aCre-feet).
2.8 0.3 0.69 42
1.0 .5 .66 39
.8 .5 .64 39
72.0 .5 7.66 218 | C
5.0 2.5 4.08 243 | C
3.0 1.9 2.36 145 | C
3.8 1.0 1.62 9% [ D
1.2 .5 -9 58
1.2 .2 .56 34
1.0 .1 .25 15 |

SANTA CLARA RIVER BASIN.
PIRU CREEK NEAR PIRU, CAL.

Locarion.—Below suspension foot bridge in southern part of Temescal grant, in
Santa Barbara National Forest, 2 miles above junction with Santa Clara River
and about 1% miles northeast of Piru.

RecorDS AVAILABLE.—October 28, 1911, to September 5, 1913, when station was
discontinued.

DRAINAGE AREA.—432 square miles,

GaGe.—Vertical staff in two sections fastened to cottonwood tree on right bank, about
300 feet below bridge.

CuANNEL.—Gravel and sand; shifting.

DiscHARGE MEASUREMENTS.—Made from railroad bridge 1 mile below gage, or by
wading.

DiverstoNs.—Water is diverted abéve the station through a 4-inch pipe for municipal
supply at Piru. .

Accuracy.—Estimates of daily discharge computed from rating curves covering short
periods and by indirect method for shifting channels. High-water estimates
approximate; results for other stages fair,

Discharge measurements of Piru Creek near Piru, Cal., during the year ending Sept. 30,
1913.

[Made by F. C. Ebert.]

Gage Dis- Gage Dis- Gage Dis-

Date. height. | charge. Date. height. | charge. Date. height. | charge.
Sec.-ft. Feet. | Sec.-ft.

183 2.80 |7

271 3.03| 48

281 2.62| 17

140 2.63| 20
158 2.40 5.6
55 2.43 7.4

NoTE.—Gage-height record prior to May 4, 1913, not considered reliable.
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Daily gage height, in feet, of Piru Creek near Piru, Cal., for the year ending Sept. 30, 1913.
[J. Y. Dominguez and John Sullivan, observers.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. 1 July. | Aug. | Sept.
3.0 2.95| 2.85| 4.2 4.45| 3.65|....... 2.7 2.55 | 2.4 2.9
3.0 2.9 2.85| 4.2 4.45| 3.65] 3.151 2.75| 2.55| 2.4 |.......
3.0 2.9 2.85| 4.2 4.4 3.65| 3.15| 2.75 | 2.5 2.4 . 2.65
3.0 2.9 2.8 4.2 4.4 3.7 3.1 3.15 2.5 2.4 |.......
3.0 | 29 | 28| 42 42| 37|31 (32|25 | 24| 24
3.0 2.9 2.8 4.5 3.9 3.65| 3.05} 3.4 2.551 2.45).......
3.0 2.9 2.85( 5.5 3.9 3.6 3.05( 3.8 2.5 2.4
3.0 2.9 2.85| 5.4 4.0 3.55( 3.0 3.05| 2.5 2.4
3.0 2.9 2.9 5.4 4.0 3.4 3.0 2.9 2.5 2.4
3.0 2.9 2.9 5.2 4.05| 3.4 3.0 2.85| 2.5 2.4
3.0 2.9 2.9 4.8 4.1 3.3 2.95| 2.8 2.5 2.4
3.0 2.9 2.9 4.0 4.1 3.3 2.9 2.8 2.5 Joeeae..

3.0 2.9 2.9 4.0 4.0 3.3 2.9 2.75 | 2.5 2.4
3.0 2.9 2.9 3.9 4.0 3.2 2.9 2.7 2.5 |.o.....
3.0 2.9 4.45] 3.9 4.0 3.2 2.9 2.7 2.5 feeecn-.
3.0 2.9 4.4 3.85| 3.8 3.2 2.8 2.7 2.5 |oo.....
3.0 2.9 4.65{ 3.8 3.8 3.2 2.851 2.7 2.5 2.45
3.0 2.9 4.55| 3.8 3.651 3.4 2.85] 2.65| 2.5 2.4
3.0 2.9 4.5 3.75| 3.6 3.4 2.8 2.6 2.5 eeaa...
3.0 2.9 4.4 3.7 3.551 8.4 2.8 2.6 2.5 2.4
3.0 2.9 4.3 3.7 3.5 3.3 2.8 2.6 2.5
3.0 2.9 4.3 3.55 | 3.45| 3.3 2.8 | 2.6 2.45
3.0 2.9 4.2 3.95| 3.45| 3.3 2.8 2.6 2.5
2.95| 2.9 4.1 7.35 1 3.5 3.2 2.8 2.6 2.5
2.95| 2.9 4.1 6.75 | 3.5 3.2 2.75| 2.6 2.5
2.95| 2.9 4.1 4.9 3.5 3.2 2.75| 2.6 2.5
2.95| 2.9 4.1 4.45| 3.45| 3.2 2.75 | 2.7 2.5
2951 2.9 3.9 p 4.45] 3.451 3.25| 2.75| 2.8 2.5
2.95| 2.9 3.7 |eevanan 3.35¢ 3.25{....... 2.7 2.5
2.95] 2.9 3.4 j....... 3.351 3.25| 2.7 2.65| 2.5

....... 2.9 3.8 (ceee..| 3.6 | 2.7 |.......] 2.45

Daily discharge, in second-feet, of Piru Creek near Piru, Cal., for the year ending Sept.

30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. [ Apr. | May. | June. | July. | Aug. | Sept.
11 15 20 13 30 420 157 48 14 7 37
15 15 16 13 30 390 157 44 27 14 7 28
15 15 16 13 35 360 154 3 29 11 7 19
30 15 16 11 40 330 150 41 11 7 13
15 15 16 11 45 300 146 40 67 1n 7 7
15 15 16 11 85 271 142 38 91 14 9
10 15 16 13 260 270 138 37 148 11 7
10 15 16 13 200 280 134 34 51 11 7
10 15 168 16 255 281 130 34 37 11 7
10 25 16 16 225 21 126 33 33 11 71
10 25 16 16 165 268 122 31 29 11 71
10 25 16 16 55 262 118 29 29 11 7.

10 25 16 16 55 256 114 29 26 11 7.
10 25 16 16 45 250 110 28 22 11 71
10 25 16 250 45 244 106 28 22 11 7
10 25 16 40 238 102 26 22 11 7
10 25 16 250 35 232 98 26 221 1 9
10 25 16 215 35 226 94 26 19 11 7
10 25 16 190 30 220 90 25 16 11 7
10 25 16 155 25 214 86 25 16 11 7
10 25 16 125 25 208 82 24 16 11 7
10 25 16 110 20 202 78 24 16 9 7
10 25 16 85 50 196 74 25 16 1 7
10 20 16 60 | 1,250 190 70 25 16 1 7
10 ' 20 16 50 | 1,100 184 66 23 16 11 7
10 20 16 42 650 178 62 22 16 11 7
15 20 16 35 483 172 58 22 22 11 165
15 20 16 32 450 166 55 21 29 11 130
15 20 16 281....... 160 53 20 22 11 104
15 20 16 26 f....... 154 51 20 19 11 82
15 fou..... 16 251 ... 148 |....... 20 |....... 9 59

NoTeE.—Daily discharge Oct. 1, 1912, to June 4, 1913, determined by intel;polation between discharge

measurements and study of observer’s weather notes and by indirect meéthod for shifting channels; accu-

%a?zwo?g appr?ixfxm?te. Discharge June 5 to Sept. 30, 1913, determined from a rating curve well defined
el W secona-iget,

'
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Monthly discharge of Piru Creek near Piru, Cal., for the year ending Sept. 30, 1913.

Discharge in second-feet. Run-off poon-
Month. - (total in racy
Maximum. | Minimum. | Mean. | 3cre-feet).

=23
8
HEEEw

Nore.~Estimates October, 1912, to April, 1913, approximate.

SESPE CREEK AT SESPE, CAL.

Locarion.—In the NW. } sec. 25, T. 4 N., R. 20 W., at Southern Pacific Co.’s
bridge 1} miles above junction with Santa, Clara Rlver and half a mile southeast
of Sespe.

RECORDS AvarLABLE.—August 31, 1911, to September 30, 1913, when station was
discontinued..

DRrAINAGE AREA.—Not mesasured. .

Gaee.—Inclined staff in two sections on left bank at bridge. A new gage, consisting
of a vertical staff in two sections, was installed January 7, 1913. Lower section
is bolted to bowlder in center of channel just below bridge; upper section is
bolted to left abutment of bridge. Original datum has been maintained.

CeANNEL.—Gravel; will shift at high stages.

D1scHARGE MEASUREMENTS.—Made from railroad bridge or by wading. .

Diversions.—The Fillmore Irrigation Co.’s canal, which takes out about 4 miles
above the station, furnishes water for 1rr1ga.t10n and domestic uses at Sespe and
Fillmore.

Accuracy.—Rating curve well defined for medium and low stages. High water esti-
mates approximate; otherwise record is good.

Discharge measurememts of Sespe Creck at Sespe, Cal., during the year ending Sept. 30,1913.
[Made by F. C. Ebert.]

Gage Dis- . Gage Dis- G Dis-
Date. . |pgight. | charge. Date. height. | charge. Date. heiﬁﬁ;. charge.
Feet. | Sec.ft. . Feet. o} Sec.t. ||, 4 Feet. | Sec.-ft.
Dec. 4........| 3.77 1.2 || Feb. 27........ 5.68 761 || May 21........ 3.58 14
Jan., 7........ 3.74 1.3 || Mar. 7........ 5.17 417 || June 5........ 3.53 10
29 e 4.38 20 Apr. 2........| 4.28 89 25. . ..... 3.32 4.1
Feb. 12........ 4.80 62 2. .aue... 3.98 , 49 || Aug. 13........ cesene-d| Dry.

Nbre.—Dec. 4, 1912, point of zero flow determined to be at gage height about 3.3 feet.
40967° —wsp 361—16——7T
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Daily gage height, in feet, of Sespe Creek at Sespe, Cal., for the year ending Sept. 30,
1913. : '

[Edward Perkins, observer.]
Day. Nov. | Dec. | Jan. | Feb. | Mar.

3.80 3.84 4.38 5.10
3.82| 3.80{ 4.38| 5.00
3.82 3.64 4.38 5.00
3.8 3.62 4.38 5.10
3.76 3.80 4.‘38 5.20
3.82 3.76 4,39 5,12
3.84 3.72 4.40 5.15
3.82 3.70 6.40 | 5.10
3.82 3.80 5.40 5.00
3.8 3.90 5.12 4.90
3.8 4.00 4.90 4.90
3.84 4.02 4.80 4.85
3.84 3.95 4.72 4.72

. 84 4.10 4,68 4.65
4.00 5.90 4.62 4.52
3.95 6.40 4.60 4,50
3.90 5.40 4,58 4.50
3.84 5.40 4.56 4.60
3.90 5.00 4,54 4.50
3.90 4.80 4.54 4.50
3.90 4,60 4.70 4,50
3.90 4.55 4.50 4.50
3.90 4.52 5.00 4.40
3.90 4.50 9.75 4.40
3.90 4.42 8,00 4,40
3.90 4,40 6.00 4.35
3.90 4.40 6.50 4,35
3.84 4.38 5.20 4.30
3.90 4.38|........ 4.30
3.90 4.38|........ 4.25
3.90 4.38........ 4.25

NoTE.—Maximum recorded gage height Feb. 24, 10.5 feet at 2.30 p. m. Creek dry Oct. 1 to Nov. 10, .
Nov. 13 to 17,1912, and July 2 to Sept. 30, 1913.

Daily discharge, in second-feet, of Sespe Creek at Sespe, Cal., for the year ending Sept. 30,
1913.

Day. Nov. | Deec. Jan. Feb. | Mar Apr. | May. | June.
15 2.0 20 380 81 44 7.5
2 1.5 20 335 81 40 7.5
2 .7 20 335 81 40 9.5
2 .6 20 380 81 40 9.5
L5 L5 20 430 81 40 9.5
2 L5 21 390 81 40 30
2 1 21 405 78 52 21
2 .9 | 1,700 *380 78 40 14
2 L5 200 335 71 40 9.5
2 3 122 290 71 30 9.6
2 4.5 80 290 67 30 9.5 |.
2 5 65 268 67 9.5 |.
2 3.5 53 213 64 21 9.5 |.
2 7.5 48 187 in 21 6 |
4.5 620 40 146 7 18 6
.| s.5|1,700 38| 140 16 4
R 3 200 36 140 67 16 4
3 2 200 34 170 67 14 4
2 3 98 33 140 64 14 2.5
9 3 65 33 140 64 14 2.5
3.0 3 38 50 140 50 12 2.5
3.5 3 34 29 140 50 11 2.5
1.5 3 31 98 1156 46 9.5 2.5
.9 3 29 16,300 115 46 9.5 2.5
L5 3 23 3 115 50 9.6 L5
15| 3 21 104 52{ 95| 25
1.5 3 21 104 50 9.5 1
L5 2 20 94 46 9.5 6
2 3 20 94 50 9.5 6
2 3 20 86 46 9.5 6
........ 3 ) 20 86 [ceacunnn 9.5 [oovaann.

NotTE.—Daily discharge determined from well-defined rating curves appticable as follows: Noy. 11
1912, to Feb. 24, 1913; Feb. 25 to Sept. 30, 1913. Discharge Feb. 24 and 25 estimated from extension of
rating curve; accuracy only approximate. X
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Monithly discharge of Sespe Creek at Sespe,' Cal., for the year ending Sept. 30, 1913.

Discharge in second-feet. . Run-off rcen-
Month. (total in |0
i Maximum, | Minimum. | Mean, | 3cre-feet).
0.9 0.00 9
0 .78 46
2.52 155 | C.
. 103 6,330 | B
20 1,120 62,200 | C.
86 216 13 300 .
46 64.8 -3,800 | A.
951 22.6 1,390 | A.
1.5 7.70 458 | B.
T .0 .02 1
.0 .0 .00 (1}
. .0 .0 ,00 0
The year... ... R s 16,300 .0 121 87,700

SANTA PAULA CREEK NEAR SANTA PAULA, CAL.

LocaTtroN.—Just below mouth of Sisar Creek, at east boundary of Ojai grant, in Santa
Barbara National Forest, 6 miles above junction with Santa Clara River, and
about 5} miles northwest of Santa Paula.

REcORDS AvarLABLE.—March 24, 1912, to September 30 1918, when the statior was
discontinued.

DRAINAGE AREA.—33.4 square miles.

GagE.—Vertical staff fastened to tree on left bank about 600 feet below mouth of
Sisar Creek. .

CaanNeL.—Bowlders and gravel; will shift at high stages.

DISCHARGE MEASUREMENTS. ——Mg.de from highway bridge 1 mile below gage or by
wading.

Accuracy.—Rating curve fairly well defined for low and medium stages; high-water
estimates approximate.

Discharge measurements of Santa Paula Creek near Santa Paula, Cal., during the year
ending Sept. 30, 1913.

[Made by F. C. Ebert.]

Goage.| Dis- Gage | Dis- | Gage | Dis-

Date. height. | charge Date. height. | charge. Date. height. | charge.
Feet. | Sec.ft. Feet. | Sec.-ft.

3.80 June 5, 307 |° 74

3.26 13 3.11 5.3

2%| 5 29| 28
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Monthly discharge of Santa Paula Creek, near Santa Paula, Cal. for the year ending

Sept 30, 1913.
Discharge in second-feet. Runoft [,
Month. (fotal in [\ 00™
Maximum, | Minimum. | Mean, | 3cre-feet).
OCtODBE .« - ..t 2.5 15 2.44 150 | C.
November.. .. ..o iiiiiiiiiii e 3.0 2.5 2.52 150 { C.
December. - < .o 4.5 2.5 2.53 156 | C.
JADUATY « e oeveeeneeemeeeeeearanemnanaaeaanenn 187 2.5 13.4 824 | B.
February.... ..o it 1, 560 5.5 98,1 5,450 | C.
March 80 10 4.2 2 100 | B.
2 16 17.4 | 1,040| B.
13 7.5 9.29 571 | C.
7.5 5.0 6.37 379 | C.
5.0 3.0 4,13 254 | C.
3.0 2.5 2.60 160 | C.
2.0 2.0 2.00 |. 19| D.
UV iTR £ 1,560 L5 15.7 11, 400

VENTURA RIVER BASIN.

VENTURA RIVER NEAR NORDHOFF, CAL.

LocatroN.—In the N. } SW. } sec. 28, T. 5 N., R. 23 W_, just below junction of
Matilija and North Fork of Matilija creeks, about 4 miles northwest of Nordhoft.

REecORDS AVAILABLE.—QOctober 23, 1911, to September 30, 1913.

DRAINAGE AREA.—19.9 square miles.

Gagr.—Vertical staff in three'sections on right bank about 300 feet below junction
of creeks.

CHANNEL.—Gravel and bowlders; shifts during high water.

DiscHARGE MEASUREMENTS.—Made from cable about 200 feet below gage or by
wading. ,

Drversions.—Sheldon flume diverts water from North Fork of Matilija Creek, above
the station, during the irrigation season. See miscellaneous measurements for
discharge of flume.

Accuracy.—Results good at medium and low stages; rating curve not well defined
for high water:

Discharge measurements of Ventura River near Nordhoff, Cal., during the year ending
Sept. 80, 1913. ‘

[Made by F. C. Ebert.]

Gage | Dis- G Dis- ‘| Gage | Dis-
Date. heiﬁt. chargo. Date. heizﬁ. charge. Date. height. |charge.
Feet, | Sec.-ft. Feet. '| Sec.ft.
1.6 Li) peb.m. | 8 | May 22.....
. o .. une
228t 11 Apr 28.. 20|l Aug. 14..
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Daly gage heighi, in feet, of Ventura River near Nordhoff, Cal., for the year end:

ing

Sept. 80, 1913.

{P. W. Soper, observer.j
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Monthly dischargeof Ventura River near Nordhoff, Cal., for the year ending Sept. 80, 1913.

) Dmchargemsecond—fegt. Run-off -
Month, (total in |/ 200"
Maximam. | Minimum. | . Mean, | 2cre-feet).
October. 4.5 3.5 4.18 257 | C.
November 5 4.5 4,53 270 | C.
December 4.5 55 5.23 322 | C.
January. . 106 5.5 17.8 1,000 | B.
February. 764 12 109 6,050 | C.
March. ... 170 39 71.4 4390 | A,
39 20 25.8 1,540 | A.
20 12 15.9 973 | A,
12 8 10.0 505 | B.
8 . 5.5 5.97 367 | B.
5.5 3 4.48 275 |'C.
3.5 2.5 2.95 176 | C.
764 2.5 22.5 | ° 16,300

VENTURA RIVER NEAR VENTURA, CAL.

LocatioN.—At highway bridge in Foster Memorial Park, near southeast corner of
Santa Ana grant, below Ventura Water Co.’s diversion dam, one-fourth mile below
mouth of Coyote Creek, and about 5 miles north of Ventura and mouth of river.

" RECORDS AVAILABLE.—September 4, 1911, to September 30, 1913.

DRrAINAGE AREA.—Not measured.

Gage.—Standard chain gage fastened to downstream side of bridge; length of chain
28.14 feet.

CHANNEL.—Gravel and bowlders; shifts during high water.

DiscHARGE MEASUREMENTS.—Made from bridge at gage or by wading.

Diversions.—Diversion for irrigation from’ main river and tributaries above the
station. Pipe line for irrigation and municipal water supply in the vicinity of
Ventura heads just above the dam.

Accuracy.—Rating curve is well defined except for high stages. Results are good
for medium and low stages.

Discharge measurements of Ventura River near Ventura, Cal., during the year ending
Sept. 30, 1918.

[Made by F. C. Ebert.] .
Gage Dis- Gage Dis- Gage | Dis-
Date. height. | charge Date. height. | charge. Date. height,. | charge.
Feet. | Secft. Feet, | Sec~ft.
Feb. 28... 2.84 308 May 22...0c....] L1.73 14
Mar, 7.eeeo.....| 2.23 106 June 25 1.63 9.3
Apro2o | V74l 10 [l Auenallllll| a2 7.5
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wght, in feét,A of Ventura River near Ventura, Cal., for the year end

ng

i

Sept. 30, 1913.

Deily gage

[J. B. Train, observer.]

Sept.

Aug.

June. | July.

May.

Mar. | Apr.

h; maximum observed reading 9 feet at 11 a. m

Feb.

Jan,

Dec.

Nov.

Oct.

Day.

120l

, Apr.10

Jan. 25
and Sept. 30.

1912,
3)

)

]

30
ove the station May 28, Aug

e line above dam Dec. 12

b

ap
Py
ne al

1913, and that irrigating was being do

orted that more water was turned into

D
]

Nore.—Gage height Feb. 24 determined from

Observer re)
and Sept.
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Daily discharge, in second-feet, of Ventura River near Ventyra, Cal., for the year ending
Sept. 80, 1918.

Feb.

g
b
(=
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Mar. | Apr. | May.

Sept.
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37 21
37 21
37 21
37 21
37 21
37 22
37 22
37 22
37 24
31 24
31 23
31 23
31 22
31 21
31 21
31 19
31 19
31 17
31 17
31 16
31 16
31 13
25 12
25" 12
25 12
23 12
23 12
23 10
21 10
21 10
- 10

Junpe. | July. | Aug.
10 12 12
10 12 12
10 12 8
10 12 8
10 12 8
10 12 8
10 12 -9
10 12 9
10 12 9
10 12 10
10 12| 10
10 12 9
10 12 9
10 12 9
10 12 9
10 12 8
10 12 8
10 12 7
10 12 7
10 12 6
10 12 6
10 12 6
10 12 6
12 12 6
12 12 [
12 12 6
12 12 6
12 12 6

v 12 12 6
12 12 6

....... 12 6

IO N OO SOttt AR AO;GIt T D

lgo;m.—Daily discharge determined as follows:
ct.
1912),

1, 1912 to Feb. 24, 1913, from fairly well defined rating curves (same as used for Jan. 1 to Sept. 30,
; Fob. 25 to May 5, 1913, and June 29 to Sept. 30, 1913, from curves fairly well defined below 400 second-

foet; fMay 22 to June 28, 1913, from fairly well defined curves, May 6 to 21, 1913, by indirect method for shifting
channels; Oct. 1 to 7, 1912, estimated; ¥eb. 24 and 25 estimated by extension of rating curves; results are
only approximate. ﬁischarge interpolated for other days for which record is not given.

Monthly discharge of Ventura River near Ventura, Cal., for the year ending Sept. 30, 1918,

Discharge in second-feet. Runoff |, c{zu .
Month. (total in ¢ Tacy.
Maximum. | Minimum, | Mean, | 30re-feet)
4 4 4.0 246(C.
5 5 5.0 208 | C.
5 2 4.2 (258 | C.
175 2 22.6 1,390 | B.
3,200 8 281 15,600 | C.
220 37 83.3 5,120 | A.
37 21 30.7 1,830 | A.
24 10 17.6 1,080 | B.
12 10 10.5 635 | B.
12 12 12.0 38| C.
12 6 7.8 480 [ C.
7 5 5.7 339 | C.
3,200 2 38.7 28,000

«
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SANTA YNEZ RIVER BASIN.
SANTA YNEZ RIVER NEAR SANTA BARBARA, CAL,

Locarion—In sec. 10, T. 5 N., R. 27 W., one-fourth mile below Gibraltar dam site,
about 7 miles north of Santa Barbara. Mono Creek enters 84 miles above the sta-
. tion,

REecorps AvamaBLE.—November 1, 1903, to April 30, 1907; October 1, 1907, to Jan-
uary 31, 1908; and February 6, 1910, to September 30, 1913. A station was main-
tained about 5 miles above the present site from November 21, 1902, to June 20,
1903.

DRrAINAGE AREA.—218 square miles. (Revised measurement from topographic maps.)
Gage.—Stafi in three sections about 900 feet below north portal of the Santa Barbara
water-supply tunnel. On April 13, 1911, gage datum was lowered 5.00 feet.
CranNEL.—Sand and gravel; shifts greatly at extreme high stages; relatively per-

manent at low water.
DiscEARGE MEASUREMENTS,—Made from cable 50 feet below gage or by wading,
Accuracy.—Discharge computed from rating curves, covering short periods, and by
indirect method for shifting channels. Frequent measurements are made and

results are good.
CoorerAaTION.—Station maintained in cooperation with Sa.nta Barbara Water Com-
mission.

Discharge measurements of Santa Ynez River near Santa Barbare, Cal., during the year
. ending Sept. 30, 1913.

Date. Made by— thi ‘l' ch]g,]rsge. Date. Made by— hgigﬁ. chgrisg.e.
Feet. | Sec.ft. Feet. | Sec.ft.
Oct. 2| C.M. Watts............| 4.62 0.2 || Apr. 26 | C. M. Watts 4.77 20 |
do... 4.64 .3 Mp do. ) 18
4,63 .3 3 16
4464 .3 . 14
4.66 .6 . 10
4.66 .8 . 8.3
4.70 .9 . 7.8
4.70 2.3 || June . 44
5.30 61 | 1 4.67 9.7
4.74 1.8 4.63 5.4
4.99 39 4.60 4.4
4.81 14 July 4.53 2.2
9.40 | 2,000 4.45 1.3
9.10 | 1,600 4.41 1.1
6.52 | 430 4.40 .7
5.99 254 4.4 .8
5.18 159 4.42 1.0
5.23 70 Aug. 4.36 .5
5.20 50 4.35 .3
5.02 41 4.30 4
4.89 30 4.28 -4
4.8 - 32 4.23 .2
4.85 27 28 4.8 21
4.82 28 || Sept. 4.31 .3
81 26 4.25 .1
4.82 28 ~4.25 .07
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SANTA YNEZ RIVER BASIN.
Daily gage height, in feet, of Santa Ynez River near Santa Barbara, Cal., for the year

ending Sept. 30, 1913. (
[B. H. Hodgson, jr., and C. M. Watts, observers.)
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Monthly dzscharge of Santa Ynez River near Santa Barbara, Cal., for the year ending
Sept. 30, 1918.

[Drainage area, 207 square miles.]

, Discharge in second-feet. Run-off rceu-
Month. ag%t-%e% racy.
JMaximum. | Minimum. | Mean. )
0.4 0.2 0.33 20
.6 4 .55 33
1.0 .6 .80 49
80 .5 8.18 503 | D.
1,780 1.4 157 8,720 | C.
210 30 7.4 4,760 | B.
32 19 26.1 1,550 | A.
18 7.8 12.5' 769 | B.
44 3.0 1 7.55 . 449 | B.
3.0 .8 1.24 76| C.
23 .2 1.39 8 | D.
1.0 .1 .26 15
1,780 1 23.6 17,000

SANTA YNEZ RIVER NEAR LOMPOC, CAL. !

LocaTioN.—At the highway bridge near east boundary of La Mision Vieja de la
Purisima grant, about 1} miles east of Lompoc.

RECORDS AVAILABLE.—November 10, 1906, to January 9, 1907, and September 25,
1907, to September 30, 1913.

DRAINAGE AREA.—725 square miles.

Gage.—Vertical staff fastened to pier of bridge.

CuanNeL.—Shifting sand.

DiscHARGE MEASUREMENTS.—Made from bridge at gage or by wading.

Drversions.—Water is not diverted above the station, but water for irrigation is
pumped from wells along the banks of the river.

Accuracy.—Discharge computed from rating tables, covering short periods and by
indirect method for shifting channels. Results fair.

CoorliRATION.—Gage-height record furnished by Santa Barbara Water Commission.

Discharge measurements of Santa Ynes River near Lompoc, Cal., during the year ending
Sept. 30, 1913..

G Dis- Gage | Dis-

Date. Made by- height. | charge. Date. Made by ‘height. | charge.
Feel. | Secft. Feet. | Sec.ft.
Oct. 7 2.80 21 || Apr. 11 | Donald McDonald 2.67 | . 3
Nov. 11 2.83 24 || May 10 |..... do -2,58 40
Dec. 6 2.80 25 || June 5 | R.C. Rice 2.60 b2
Jan. 8 2.82 34 5 Donald McDonald 2.60 b25
Feb. 13 3.00 July 14 |..... 2.51 17
25 4.60 | 24,470 | Aug. 11 |..... 2.50 11
Mar. 13 2.98 14 Sept. 8 ]..... 2.49 10

o Measurement not reliable owing to poor measuring conditions.
b Includes three-fourths second-foot estimated flow in secondary channels.
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Daily gage height, in feet, of Santa Ynez River near Lompoc Cal., for the year ending
' Sept. 80, 1913. ’

[Donald McDonald, observer.}

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept.
RN 2.8 2.8 2.8 2.8| 2.8 3.2 ‘2.8 2.6 2.6 2.55 2.5 2.5
2. 2.8 2.8 2.8 2.8| 2.8 3.2 2.8 2.6 | 2.6 2.85 2.5 2.5
. ZR . 2.8 2.8 2.8 2.8] 2.8 3.2 2.8 2.6 2.6 2.55 2.5 2.2
[ S 2.8 2.8 2.8 2.81 2.8 3.1 2.7 2.6 2.6 2.55 2.5 2.
IR 28 28| 28| 2.8f 2.8 |- 31| 27| 26| 2.6 | 2.55| 25| 2.5
6 2.8 2.8 2.8 2.8) 2.8 3.1 2.7 2.6 2.6 2.55 2.5 2.5
T 2.8 2.8 2.8 2.8 2.8 3.1 2.7 2.6 2.6 2.55 2.5 2.5
- SR, 2.8 2.8 2.8 2.8| 2.9 3.0 2.; 2.6 2.6 2.85 2.5 2.5
| S 2.8 2.8 2.8 2.8| 3.0 3.0 2. 2.6| 2.6 2.55 2.5 2.5
) 2.8 2.8 2.8 2.8| 3.1 3.0 2.7 2.6 2.6 2.55 2.5 2.5
)t 2.8 2.8 2.8 2.8 3.0 3.0 2.7 2.6 2.6 2.55 2.5 2.5
2. ... 2.8 2.8 2.8 2.8) 3.0 3.0 2.7 2.6 2.6 2.55 2.5 2.5
13l 2.8 2.8 2.8 2.8 3.0 3.0 2.7 2.61 2.6 2.556 2.5 2.5
Moo 2.8 2.8 2.8 2.8 3.0 3.0 2.7 2.61 2.6 2.55 2.5 2.5

.............. 2.8 2.8 2.8 3.0| 3.0 3.0 2.7 2.6 2.6 2.5 2.5 2.5
[ S 2.8 2.8 2.8 2.9 3.0 3.0 2.7 2.6 2.6 2.5 2.5 2.5
ﬁ .............. 2.8 2.8 2.8 2.9 3.0 2.9 2.7 2.6 2.6 2.5 2.5 2.5

.............. 2.8 2.8 2.8 2.9 3.0 2.9 2.7 2.6) 2.6 2.5 2.5 2.5
9. 2.8 2.8 2.8 2.9 3.0 2.9 2.7 2.6 | 2.6 2.5 2.5 2.5
20..... Semenean 2.8 2.8 2.8 2.9 2.9 2.9 2.7 2.6 2.6 2.5 2.5 2.5
b1 S, 2.8 2.8 2.8 2.9 2.9 2.9 2.7 2.6 | 2.6 2.5 2.5 . 2.5
22 2.8 2.8 2.8 2.8 2.9 2.9 2.7 2.6 2.6 ' 2.5 2.5 2.5
P T 2.8 2.8 2.8 2.8] 2.9 2.9 2.7 2.6 2.5 2.5 2.5 2.5
24, 2.8 2.8 2.8 2.81 3.0 2.9 2.7 2.6 2.6 2.5 2.5 2.5
P T, 2.8 2.8 2.8 2.8 4.65 2.9 2.7 2.6 2.6 2.5 2.5 2.5
. T 2.8 2.8 2.8 2.8 4.0 2.9 2.7 2.6 2.6 2.5 2.5 2.5
1 . 2.8 2.8 2.8 2.8| 3.3 2.9 2.7 2.61 2.6 2.5 2.5 2.5
28 e 2.8 2.8 2.8 2.8 3.2 2.8 2.7 2.0 2.66| 2.5 2.6 2.5
29 ..l 2.8 2.8 2.8 2.8 2.8 2.6 2.6 2.55] 2.5 2.6 2.5

.............. 2.8 2.8 2.8 2.8 2.8 2.6 2.6 2.55| 2.5 2.6 2.6
.3 D 2.8}ceuunn 2.8 2.8 [eeenen] 2.8 |ccaeend 2.60.....0] 2.5 25 |.ooeaas

Note.—Other gage readings Feb. 25 were 4.4 feot at 7.50 2. m. and 4.9 feet at 3 p. m.

Daily discharge, in second-feet, of Santa Ynez River near Lompoc, Cal., for the year
ending Sept. 80, 1913.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. { June. | July. | Aug. | Sept.
21 2 25 32 37 93 47 26 17 1 11
21 23 25 33 35 350 90 46 25 17 11 11
21 Bl 25 33 33| 350 87 45 25 17 1 11
21 24 25 33 31 240 84 4 24 17 11 i1
21 24 25 33 29 240 81 44 24 171 11 11
21 24 25 34 27 240 78 43 24 17 11 11
21 24 25 34 25 240 75 42 24 17 11 11
21 24 26 34 70 150 72 41 24 17 1 11
21 24 25 34 125 150 69 40 24 17 11 11
21 24 26 34 185 150 66 40 24 17 A 11
21 - 24 26 34 100 150 63 40 24 17 11 11
21 24 gg 34 90 150 62 39 , 24 17 11 1
21 24 34 80 150 61 38 24 17 11 1
21 24 27 34 80 147 60 38 24 17 11 i1
21 24, 2 125 80 144 60 371 24 11 11 11
21 24 28 70 141 59| 36 24 n h§ ) 1n
22 24 28 68 5 138 36 24 11 11 1
22 24 , 28 66 75 135 57 35 24 11 i1 11
22 24 28 75 132 56 34 24 11 11 11
22 24 29 62 75 129 56 34 24 11 i1 1
22 24 29 60 70 126 55 33 24 1) .1 11
22 24 29 | 123 54 32 24 11 11 11
22 24 30 120 53 32 24 1y 11 11
22 25 30 117 52 31 24 11 i1 11
22 25 30 5! 114 52 30 24 11 11 11
23 25 31 11 51 30 24 1 1 11
23 25 31 108 50 29 24 11 11 11
23 25 31 105 49 28 17 11 24 11
23 25 32 [ 102 48 28 17 11 24 11
23 25 32 99 48 27 17 11 24 11
P 2 32 96 |oenee.. 26 f....... 11 1ty.......

No1e.—~Daily discharge determined by indirect method for shifting channels, interpolation between
g:mmeasurem?ntsdaand rating curves covering short periods. Observer’s measurement Feb. 25 taken a3 mean
ge for day. .
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Monthly discharge of Santa Ywnez River near Lompoc, Cal., for the year ending Sept. 30,
1913. h

. Discharge in second-feet. Run-off rocn
Month, (total in acy.
Maximum. | Minimum, | Mean, | 8cre-feet).
October...... vees 23 21 21,7 1,330 | C.
November.. - 25 23 24.1 1,430 | C.
December 32 2% 27.8 1,71( | C,
1251 ° 32 47.6 2,930 | C.
4,470 25 365 20,300 | D.
350 96 164 10,100 | C.
93 48 63.3 3, 770 | C.
47 26 36.3 2,230 | C.
26 17 23.4 1 390 | B.
17 11 13.7 842 | B.
24 11 12.3 756 | B.
11 11 110 655 | B.
THE JOAT -+« ceeeeeeecacenenaaeeaenennranns 4,470 11 65.5 47,400

SALINAS RIVER BASIN.
ARROYO SECO NEAR SOLEDAD, CAL.

Location.—In sec. 21, T. 19 8., R. 6 E., at Pettitt’s ranch, about 15 miles south of
Soledad.

RECORDS AVAILABLE.—January 1, 1901, to September 30, 1913.

DRAINAGE AREA.—215 square miles.

Gaee.—Staff in two sections on right bank.

CraNNEL—Gravel and fairly permanent.

DISCHARGE MEASUREMENTS.—Made from cable 400 feet below gage or by wading.

Accuracy.—Frequent discharge measurements are made. Rating curve fairly well
defined; results good.

Discharge measurements of Arroyo Seco near Soledad, Cal., during the year ending Sept.

0, 1913.
Date. Made by— paoge ch‘g’rséa_ " Date. Made by— hfi%%et. ch]gx"sg‘e.
Feet. | Sec.ft. Feet. | Sec.-ft.
Dee. 15 | Charles Pettitt. Jd3.7 12 || May 4 | Charles Pettitt........ 3.85 17
Jan. 174..... 40 4 5.24 258 || June 1 |..... d ........ 3.68 8.1
Mar. 10 |..... do....... 3.93 23 7 .| 38.58 4.0
Apr. 6{..... Q0. eennnnnns seeeen 4.05 35 19 Charles Pettitt ......... 3.45 19
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., for the year ending Sept. 30,

1913.
[Mrs. Charles Pettitt, observer.]

Daily gage height, in feet, of Arroyo Seco near Soledad, Cal

BRRTS

July. | Aug. | Sept.

May. | June.

Mar. | Apr.

IR|/R=2

Feb.

Jan.

Dee.

RIIBI

eSedededoded

Nov.

Oct.

Day.

I
.o
.

BRBIVE

e heights from about July 13 to Sept. 8 represent level of pool at gage; practically no

agl
flow; Sept. 9 to 30 creek practically dry.

ght Jan. 15 is mean of three observations during day; maximum observed stage, 8.4

.—Gage heli;
G

No1E.
feet at 11 a. m.
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Daily discharge,'in sewnd-feet, of Arroyo Seco near Soledad, Cal., for the yem; ending Sept.

30, 1913.

Day. Oct. | Now. Dec. | Jan. Feb. | Mar Apr. | May. | June. | July.
1 5 9 13 32 29 40 20 t 8 L5
1 5 9 13 31 28 40 19 8 1
1 5 9 13 30 28 39 17 7.5 1
1 5.5 9 , 13 30 26 39 17 6.5 1
1 5.5 9 13 30 26 89 15 6 -9
1 6 9.5 13 30 26 35 15 5 .9
1.5 (] 9.5 13 30 24 35 13 4.5 .6
L5 6.5 9.5 17 40 24 33 18 4 .4
1.5 7 9.5 17 52 2 30 14 3 .2
2° 7 9.5 17 40 4 30 13 [ 2 P
2 8 9.5 17 38 24 30 13 3 feeeernns
2 .9 10 17 35 26 28 13 3 feemeenas
2 9 10 17 32 24 28 138 3 leeaee...
1.5 8.5 10 21 30 24 28|, 12 2.5 1...... .
L5 8 n 925 30 24 28 1n 2.5 feeenanen
1.5 8 22 280 30 23 28 }l 2.5
L5 8 17 370 30 23 28 1 2,
L5 7.5 15 207 30 30 28 11 2 1
L5 - 7 14 163 28 68 28 10 2 |
1.5 9.5 13 122 28 41 26 10 L54.
L5 8.5 13 102 26 38 26 10 1.54.
2 8.5 13 102 26 46 24 10 1.5}
2 8.5 13 102 26 84 2 9.5 1 1.
2.5 8.5 13 84 30 93 21 9 1
3 8 13 84 38 7 20 9 1
3 8 13 66 19 9 L5 ...,
4 8.5 13 52 19 9 2.5 [ceeannns
4.5 8.5 13 52 19 9 b PN
4.5 9 13 - . B0- 17 9 3 |eeeen...
5.5 9 13 46 17 10 2 jeeeienns
5.5 [eecenenn 13 46 [.eeen... Lt I PR P

Nore.—~Daily discharge determined from a fairly well defined curve
1913. Practically no flow July 13 to Sept. 30. Discharge interpolated

agplit;able Oct. 1, 1912, to July 12,

Monthly discharge of Arroyo Seco near Soledad, Cal., for the year ending Sept. 30, 1918.

Month.

Discharge in second-feet.

Maximum.

Minimum.

Mean.

Run-off
(total in
acre-feet).

racy.

cron

- B2 888 8ow

oo

wBB BEB Eap

133
448
726

6,120
1,770
2430

1,670
738
189

15
[}
0

Pew @

B.

ol coe moT BEE ocwm

Slook

-
=

14,200
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. PAJARO RIVER BASIN.
PAJARO RIVER AT WATSONVILLE, CAL.
LocaTtion.—At highway bridge at Watsonville, about 10 miles below mouth of San

Benito River and 5 miles above mouth.
REecorDps AvaTLABLE.—September 14, 1911, to September 30, 1913.

DraiNaAGE AREA.—Not measured

Gaae.—Vertical staff in two sections on first pier froxh right end of bridge.

CuannerL.—Shifting sand.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

DrversioNs.—Amount of diversion above station not known.

Accuracy.—Results fair.

.

Discharge measurements of Pajaro River at Watsonwille, Cal., during the year ending
Sept. 80, 1913. .

K
& % B
a3 | §

S -]
&5 | §%
G.m Ry

L
) .

) .
g g
= ]
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. o0
2 @
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2B | wsm
AE| &
o .00
&% | 2

L b
° o
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= g
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$ &
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a 3 &

3

Daily gage height, in feet, of Pajaro River ai Waisonwville, Cal., for the year ending Sept.
30, 1913. ~

[Ulysses Meginniss, observer.}

Aug. | Sept.

July.

May. | June.

Mar. | Apr.

Jan. | Feb.

Dec.

pool at gage' beginning about Aug. 12. A little water flows occasionally

Nov.

Oct.

‘Day.

in
during the night from m§gation dams above the station.

Note.—Water standin;

40967°—wsp 361—16——S8
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Daily discharge,' in second-feet, of Pajaro River at Watsonwille, Cal., for the year ending

Sept. 30, 1913.

Day. Oct. | Nov. | Dec. | Jan. | Feb, | Mar, | Apr. | May. | June. | July. | Aug.
2 10 6 15 30 23 23 5 0.5 0.1 0.05
2 12 8 15 30 23 26 4 .5 .05 .05
2 10 6 15 20 23 24 2 .4 .05 .05
2 12 4 15 26 23 23 3 .4 .05 .05
2 8 6 15 30 23 24 3 4 .05 .05
2 10 8 18 26 24 251 2 4 .1 .05
2 12 12 18 30 23 25 2 .3 .1 .05
2 12 15 18 30 23 24 2 .2 .1 .05

T2 15 12 18 30 23 24 4 .2 .05 .05
2 A 15 15 15 ‘26 23 25 10 .2 .05 .05
2 12 15 15 26 24 24 11 .1 .05 .05
2 15 15 18 30 23 25 8 .1 P T PP
2. 15 15 18 30 22 24 4 .1 [ T PR
21 12 18 18 30 22 25 4 .1 P N PR
2 18 22 140 22 23 4 .1 PR A PR
2 15 22 170 26 7 23 5 .1 S G PO,
2 12 12 860 30 7 10 4 .1 P G PR
2 10 10 370 26 7 13 3 .1 P G A
2 8 15 23 26 8 13 2 .1 S L PPN
2" 10 18 23 30 9 13 .8 .1 S N PO
2 12 22 26 30 23 13 -6 .05 P N P .
6 12 18 26 26 26 13 .3 .05 P U PP
6 10 22 26 26 34 12 .2 .05 060, .i....
6 12 18 23 26 70 12 .2 .05 05 [.oo.....

10 8 15 42 26 55 10 .1 .05 [ T P

10 10 15 26 23 48 7 .1 .05
8 8 15 26 23 45 7 .8 .05

10 6 12 30 22 42 6 .6 .05
12 12 15 26 1.ciaaaan 37 6 .2 05
12 12 15 26 |.cenanat 30 5 .6 .1
10 f........ 15 {1 P, 23 feeennnnn LT P

No1E.—Daily discharge determined from two poorly defined rating curves applicable Mar. 13, 1912, to
Jan. 17, 1913, and Jan. 18 to Sept. 30, 1913. Water standing in pool at gage from about Aug. 12 to Sept. 30.

Monihly discharge of Pajaro River at Watsonville, Cal., for the year ending Sept. 30, 1913..

Disch -feel.
scharge in second-fee Run-off ccu.
Month. (total in Tacy.
Maximum, | Minimum, | Mean, | 2cre-feet).
12 2 4.3 24| D
18 6 1.5 |- 684 | D
22 4 u.1 87 | D
540 15 58.8 3,620 | C
30 22 27.6 1,530 | C
70 v 7 26.3 1,620 | C
2 5 17.6 1,050 | C
11 .1 2.81 173| D
N .05 .168 10| D
1 .05 .079 5D
05 .0 018 1{D
-0 -0 .000 0
The year............ooeiimiiiiiiiiiiinn. 560 ) 1.6 9,820
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KERN AND TULARE LAKE BASINS.
TULARE LAKE IF KINGS COUNTY, CAL.

Tulare Lake is about 30 miles directly south of Fresno and 40 miles northwest of
Bakersfield. The lake is roughly rectangular in shape and its greatest length is from
northwest to southeast. In November, 1907, when its margin was carefully deter-
" mined, the lake had an area of about 274 square miles, a maximum depth of 12 4 feet,

an average length of 20 miles, and a width of 13.5 miles; the water’s edge was 3 miles

from the town of Corcoran, and the water surface about 12 feet below. The lake sur--
face reached its greatest height in the summer of 1907, when it had a maximum depth

of nearly 14 feet. Since July, 1907, it has been gradually subsiding.

The lake bed resembles a flat saucer. The flat, level area in the bottom has an
elevation of approximately 180 feet above mean sea level and covers about 556 square
miles. The lowest point on the crest of the delta ridge to the north is about 27 feet
higher than the bottom of the lake. Natural overflow will not occur, therefore, until
thelake hasa maximum depth of nearly 30 feet and an area of nearly 1,000 square miles.

During 1906 and a part of 1907 a record of the stage of the lake was obtained near
the entrance of Kings River near Lemoore, Cal., at the middle of sec. 4, T. 21 S,,
R.20 E. The zero of the gage was at an elevation of 175.1 feet above mean sea level,
or 4 feet below the bottom of the lake (elevation 179.1 feet). May 11, 1907, a staff
gage was get near Corcoran, Cal., referred to the same datum and used until July 30,
1909.

July 28, 1910, a vertical staff gage in two sections was installed on the section line
just south of the corner to secs. 27, 28, 33, and 34, T. 20 8., R. 20 E., about 10 miles
south of Lemoore near Stratford post office. The datum of this gage is 171 feet above
sea level. August 20, 1913, a vertical staff in four sections was installed at same
datum, in main north and south waterway 4 to 6 miles southeast of Stratford. Sec-
tions No. 1 and No. 2 are 1 mile south of 1910 gage, in sec. 3, T.218,, R.20E. No.3
igin sec. 10 and No. 41 is in sec. 15, 1 and 2'miles, respectlvely, south of sections No.
.1 and No. 2.

The followmg summary! gives a brief history of the fluctuations of the lake mrfam
gince 1853: ,

1853. ngh.

1853-1861. Subsidence; elevation of surface in 1861, 204 feet above sea level.

1861-1863. Rapid rise to the highest known stage, 220 feet above sea level, overflowing
into San Joaquin River; area about 800 square miles.

1863-1867. Decline to about 208 or 209 feet above sea level.

1867-1868. Filled again to about 220 feet above sea level.

- 1872-1876. Fluctuated between 211 and 217 feet above sea level. )

1876-1883. Decline to 192 feet above sea level; lowest stage then known.

1883-1897. Fluctuating; generally low. '

1897-1905. Decline; practically dry in 1898; dry in autumn of 1905.

1905-1907. Rise; elevation of water surface in summer of 1907, 193 feet above sea level;
area of water surface, November, 1907, 274 square mlles

1907-1908. Depth gradually decreased from 14 feet in J une, 1907, to 8.3 foet in Decom-
ber, 1908.

1909-1911. Gradual rise to depth of 13.4 feet in July, 1909; change in stage gradual to
December, 1911, when depth was 10 feet.-

1912-1913. Preapltatmn low. Depth gradually decreased to 1.5 feet in September
1913.

1 Mendenhall, W. C., Dole, R. R., and Stabler, Herman, Ground water in San Joaquin Valley, Califor-
nia: U. 8. Geol. Survey Water-Supply Paper 398, p. 281, 1916,
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Daily gage height, in feet, of Tulare Lake in Kings County, C’al for the year ending
Sept. 30, 1913.

[Mrs. G. E. Kolbenstetter and Miss Gertrude Thomson, observers.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. { May. | June. | July. | Aug. | Sept.

NoTe.—Figures show the actual depth of the water on the lowest point of the lake bed.

KERN RIVER NEAR KERNVILLE, CAL.

LocaTion.—In sec.. 14, T. 23 8., R. 32 E., at base of Fairview Mountain, in Kern
National Forest, 3 miles above Salmon Creek, and about 15 miles north of Kern-
ville.

REcorDs AVAILABLE.—January 1, 1912, to September 30, 1913.

DraiNaGE ArEA.—Not measured. -

Gage.—Vertical staff in three sections fastened to overhanging willow tree on left
bank about 1 mile above mouth of Tobias Creek. About April 1, 1913, an auxil-
iary staff gage at a different datum was installed about one-fourth mile above.
Friez water-stage recorder was installed September 15, 1913, 150 feet below the
original gage and at the same datum.

CrANNEL.—Coarse gravel and bowlders; appears permanent.

DiscHARGE MEASUREMENTS.—Made from cable about 250 feet below gage or by
wading.

Accuracy.—Rating curve well defined; results excellent.

CooreraTION.—Maintained in cooperation with United States Forest Service and
Southern California Edison Co., through H. W. Dennis, engineer.
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1 to Sept. 14, 1913
tage recol
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. 1, 1912, to Mar. 31, 1913; upé)er staff read

Discharge measureinents of Kern River near Kernville, Cal., during the years 1912-1914.
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Daily discharge, in second-feet, of Kern River mear Kernville, Cal., for the years ending
" Sept. 30, 1912-18.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
340 265 265 328 545 | 2,700 585 315 200
340 265 265 370 545 | 2,800 545 g% 190
340 265 265 370 3,000 545 190
340 265 265 370 545 3,000 470 290 200
340 265 290 370 548 | 2,600 470 266 200
355 265 370 370 545 | 2,700 470 266 200
340 |- 265 302 400 545 |+ 2,700 545 265 . 190
355 265 290 435 545 | 2,310 545 265 190
355 265 290 470 5451 1, 545 266 190
265 265 315 418 6301 1, 545 265 190
265 265 290 418 7251 1,680 252 180
265 | . 265 328 435 830 | 1,680 5456 252 180
265 265 400 830 § 1,440 545 240 172
278 265 400 | 1,010} 1,360 240 172
278 265 315 435 | 1,080 | 1,360 470 240 180
278 265 340 4351 1,210 | 1,360 435 240 165
265 265 315 4351 1,360 | 1,360 470 240 165
265 265 315 470 | 1,520 | 1,360 25 230 165
265 265 315 435 | 1,520 § 1,360 676 220 185
265 265 315 400 | 1,360} 1,360 | . 585 220 165
265 265 315 400 | 1,210 | 1,210 505 220 165
265 265 290 400 | 1,010 950 470 210 165
265 265 315 400 950 830 400 210 165
265 240 315 470 | 1,080 675 400 200 165
265 , 240 3}5 470 | 1,080 630 370 200 165
265 240 328 470 |- 1,010 630 355 210 185
265 265 340 435 | 1,080 630 340 220 165
265 265 340 470 | 1,520 630 328 220 166
265 265 356 470 | 2,220 630 340 200 165
278 |........ 340 505 | 2,600 630 340 | « 200 165
265 |....... 315 |........ 400 ... 328 200 [o.v.....

0 -

- Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept
165 180 172 165 200 210 505 630 | 1,140 470 370 | 1,010
172 180 172 165 200 220 545 585 | 1,140 435 675 775
180 180 172 165 200 220 435 585 | 1,140 585 630
180 180 172 172 200 240 435 585 | 1,010 630 505 545
190 190 172 190 200 265 470 | . 630 950 630 435 435
200 190 172 142 200 290 470 775 | 1,010 630 370 435

200 172 200 290 890 | 1,080 675 370 400
190 190 172 210 240 302 435 890 | 1,140 630 370 870
190 190 172 1 220 15 470 950 950 630 370 385
190 200 165 1 200 15 545 | 1,010 890 585 340 315
180 200 165 230 200 315 545 | 1,010 775 585 328 302
180 190 165 200 200 290 585 | 1,080 830 545 328 302
190 165 180 265 585 | 1,010 | 1,080 470 278 302
190 158 190 200 252 585 950 | 1,140 230 302
180 158 165 200 240 470.| 890 [ 1,140 400 278
180 [ 10| 172 220| 252 470 (1p010)1,010| 370 230 2065
180 165 165 220 65 470 1 1,360 9! 355 220 252
180 165 165 240 302 435 | 1,520 950 328 230 240
180 165 180 200 278 400 | 1,140.] 830 | . 38 220 240
* 180 158 | 158 180 265 470 | 1,210 675 230
180 150 210 210 278 435 | 1,280 7! 200 230
180 165 200 200 278 435 | 1,600 775 470 230 230
180 180 265 545 | 1,860 830 675 302 230
180 190 180 210 265 630 | 1,860 830 675 315 220
180 190 200 240 675 | 1,770 775 355 220
180 180 240 775 | 1,600 675 470 585 220
180 200 190 220 265 775 | 1,440 875 435 | - 630 210 -
180 220 200 220 290 775 | 1,280 630 505 | 1,770 200
180 220 200 775 | 1,210 585 545 950 200
180 | . 165 370 725 | 1,010 435 470 890 200
1 i 180 |....... 185 200 [.......] 470 [....... 1,010 |....... 385 950 §.......
A\

Nore.—~Discharge determined from a well-defined rating curve.
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Monthly discharge of Kern River near Kernville, Cal., for the years ending Sept. 30,

1912-13.
Discharge in second-feet. Run-off rocu-
Month. (tot%leeigl racy.
. Maximum.| Minimum. | Mean, | 8cre-feet).
355 265 290 17,800 | A,
265 240 262 15,100 | A,
370 240 308 18,900 | A,
328 422 25,100 1 A,
2,600 506 1,070 65,800 | A,
3,000 630 1,570 93,400 | A,
725 328 482 20,600 | A,
315 241 14,800 | A
200 165 177 10,500 | A
.................................. 291, 000
200 165 178 10,900 | A,
200 180 184 10,900 | A.
220 150 174 10,700 | A.
142 184 11,300 | A.
240 180 208 11, A.
470 210 279 17,200 | A,
775 400 544 32,400 | A,
1,860 1,120 68,900 | A.
1,140 435 892 53,100 | A.
675 328 508 31,200 | A.
1,770 200 454 27,900 -
1,010 200 338 20, A,
1,860 142 423 306, 000

KERN RIVER NEARB BAKERSFIELD, CAL.!

Locaron.—In sec. 2, T. 29 8,, R. 28 E., at mouth of lower canyon, 5 miles northeast
of Bakersfield.

RecORDS AvAILABLE.—January 1, 1894, to June 30, 1907, and March 1, 1908, to
September 30, 1913,

DraiNaGE AREA,—2 340 square miles,

Gage.—Water-stage recorder at footbridge. i

DiscHARGE MEASUREMENTS.—Made from footbridge at’gage.

Drversions.—Several small diversions on main river and South Fork for irrigation.
Water diverted at and below Kernville for power development is returned to
the river above the station. '

Accuracy.—Results considered good.

CoorerAaTION.—Daily discharge record furnished by Kern County Land Co., through
A, K. Warren, engineer. -

1 Station also known as at “first point of measyrement,”’
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Daily dzscharge an second-feet, of Kern River near Bakersﬁeld

Sept. 30, 1913.

Cal., for the year ending

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept.
1. 177 204 194 197 235 392 548 803 | 1,101 567 510 | 1,079
2. 175 202 203 196 233 366 830 851 | 1,200 560 469 | 1,158
3. 181 185 189 187 226 366 678 744 | 1,244 621 530 " 956
4. 186 203 192 190 229 357 599 7211 1,383 664 671
5 187 219 196 188 235 380 573 766 | 1,271 669 595 684
6. 189 210 201 185 239 423 |- 603 766 | 1,210 692 525 611
7 183 209 194 172 244 492 709 896 | 1,264 698 474 549
206 211 189 136 250 487 651 9] 1,218 740 431 487
9 204 204 199 136 271 462 632 | 1,013 | 1,221 729 413 457
10. 202 195 191 187 281 502 655 | 1,042 | 1,151 708 384 423
204 180 194 193 274 501 702 | 1,037 | 1,028 672 388 393
191 204 200 180 268 506 779 | 1,076 630 384 383
182 209 191 174 262 475 840 | 1,174 925 504 366 346
185 200 190 189 259 439 890 | 1,121 | 1,066 545 349 334
184 197 190 210 258 409 846 | 1,037 | 1,130 496 335 327
178 206 189 230 261 374 695 | 1,046 | 1,170 482 333 310,
177 196 200 259 272 392 640 | 1,170 | 1,125 456 320 2
182 198 191 240 283 614 | 1,424 | 1, 428 307 271
190 196 193 226 299 405 570 | 1,535 989 408 298 267
1 198 197 244 285 442 526 | 1,306 901 390 292 262
184 193 203 246 277 402 551 1 1,275 816 420 282 255
202 196 188 237 287 398 575 | 1,398 826 470 281 251
198 187 188 244 297 381 580 | 1,626 862 494 312 249
203 196 174 246 334 423 617 | 1, 868 569 330 254
193 190 243 380 373 767 | 1,826 879 633 364 244
195 190 196 245 379 359 8731 1,771 850 571 444 237
186 189 186 242 395 341 994 | 1,572 804 521 620 233
192 183 177 245 417 343 11,047 | 1,484 784 522 970 226
214 189 183 243 |....... 355 11,068 | 1,420 727 531 | 1,488 222
205 192 189 219 |....... 359 975 | 1,221 638 559 | 1,257 235
213 |....... 195 237 |-enn--- 436 ....... 1 121 |....... 570 11,135 |....-u.

Monithly discharge of Kern River near Bakersfield, Cal., for the year ending Sept. 30, 1913.

Discharge in second-feef. :
Run-oft
Month. (total in
Maximum. | Minimum. | Mean.a |2cTe-feet).c
232 147 192 11,800 ~
238 153 198 11 800
212 169 192 11 800
264 126 212 13,000
441 225 283 15, 700
578 300 410 'y
1,157 469 714 42,500
1,976 644 1,200 73, 800
1,970 62| 1 60, 700
778 [ 379 568 34,900
1,650 273 512 31, 500
1,233 213 426 4
1,976 126 494 358,000

e Computed by engineers of the U. 8.

Geological Survey.

NoTte.—Maximum and minimum discharge taken from recording gage record sheet; the figures do not

represent mean daily discharge.
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KERN RIVER POWER CO.’S CANAL AT KERNVILLE, CAL.!

Locatron.—At the Beattie ranch, 1,000 feet below intake, and about three-fourth
mile below Kernville. , .

RECORDS AVATLABLE.—January 1, 1910, to September 30, 1913.

Gace'—Water-stage recorder on left bank at short flume. A vertical staff is located

just below flume in concrete-lined section of canal.

DIscHARGE MEASUREMENTS,—Made in flume at recording gage.

Accuracy.—Results considered excellent,

CooreraTION.—Records of daily discharge furnished by Kern River Power Co.,
through H, A. Barre, chief engineer,

Discharge measurements of Kern River Power Co.’s Canal at Kernville, Cal., during the
year ending Sept. 30, 1913.

[Made by H. J. Tompkins.)

v
Gage Dis- Gage Dis-
Date. height. | charge. Date. heigit. charge.
Feet. Sec.t. 1912, Feet. Sec.-ft.
Mar.26......ceeeieaaaannnn 4,70 285 || Sept. 23. . cooiiaiiaaaas 4.14 243
Junell.. .. ... ... il 7.68 585

Daily discharge, in second:feét, of Kern River Power Co.’s Canal at Kernville, Cal., for
the year ending Sept. 30, 1913.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. { July. | Aug. | Sept.

16| 183 104| 18| 217| 250| s08!.ss0| so1| s20| a08| 408
173 183 187 178 219 255 520 0 591 525 408 ggg

186 183 178 178 215 261 499 245 601 600 595 584
188 188 183 178 213 281 488 0 601 600 508 535
183 183 13 134 215 307 0 596 601 600 0 483
250 188 157 44 222 337 0 501 601 600 0 444

203 183 57 237 347 0 591 601 600 396 414
204 198 178 165 267 355 0 591 601 600 o73 389
203 0 178 193 249 360 0 591 601 600 37 362
198 198 174 173 239 370 0 591 601 596 350 344
192 198 174 177 233 372 0 591 601 573 342 316
104 198 183 137 233 333 0 601 539 316 411
189 183 159 233 313 0 591 601 49 297 318
187 205 183 171 235 299 0 601 460 282 309
183 203 187 213 239 293 0 501 601 423 270 294
183 198 1 215 247 293 0 591 601 384 261 282
183 196 193 101 259 305 0 590 601 362 254 268
183 196 194 203 259 351, 0 501 601 370 245 260

183 183 150 0 501 600 526 272 0
183 188 146 372 589 | 600 600 345 248
183 188 150 270 596 600 43 246
183 183 188 415 601 600 530 304 244

0 183 ). 174 458 601 600 502 448 243
183 188 183 506 501 600 496 413 237
183 183 170 501 % 517 428 236

NOTE.—Water was turned out of canal on days for which no discharge is given.

1 The canal diverts from Kern River about half a mile below Kernville. Its total length is about 10
miles, and it is concrete-lined except where flume is required. The-power house is in the canyon at Borel,
. where the water is returned to the river. The power is transmitted to Los Angeles.-
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Monthly discharge of Kern River Power Co.’s Canal at Kernville, Cal., for the year end'mg
Sept. 80, 1913.

iy

) Discharge in second-feet.
: ge feot Run-off
Month. (total in
Maximum. | Minimum. | Mean. | 8¢ré-feet).
250 [ 177 10, 900
205 o 179 10, 700
194 146 177 10, 900
219 44 179 11,000
287 0 203 11,300
418 255 317 19, 500
584 0 212 12, 600
601 0 528 32, 500
601 555 508 35, 600
600 362 519 31,900
600 0 339 20, 800
589 0 328 19, 500
601 0 314 227,000

NoTe.—Monthly and yearly discharge computed by engineers of the U. S. Geological Survey.

SOUTH FORK OF KERN RIVER NEAR ONYX, CAL.

Location.~—In the NE. 3 SW. % sec. 24, T. 25 8., R. 35 E,, three fourths mile north of
the Kernville-Walker Pass road, on the Rankin ranch, about 5 miles northeast
of Onyx.

RECORDS AVAILABLE.—September 12, 1911, to September 30, 1913.

DrANAGE AREA.—Not measured. '

GagE.—Vertical staff fastened to willow stump. November 16, 1912, an inclined
staff was installed at same location and datum. .

CHANNEL.—Sand and fine gravel; fairly permanent.

DiscHARGE MEASUREMENTS.—Made from cable 60 feet below gage or by wading.

Diversions.—Three small irrigation ditches head above the station.

Accuracy.—Rating curve fairly well defined; results fair.

Discharge measurements of South Fork of Kern River near Onyz, Cal., during the year
ending Sept. 30, 1913.

[Made by H. J. Tompkins.]

Gage | Dis- Ga Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.fi. Feet. Sec.-ft.
Oect. 13.......... eeaeeeene e 1.64 2T Mar.28.. . i b 2.02 59
Mar.22... ...oooiiiiiiiiaa. 22,18 85 ||June 0. ... 2.50 107

e Dépris on contral for one-third width.
b Débris removed from control before gaging.

3
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Monithly discharge of South Fork of Kern River near Onyz, Cal., for the year ending Sept.

30, 1913.
Discharge in second-feet. Run-off | con.
Month. - (total in racy.
Maximum. | Minimum. | Mean. | 3cTe-feet)
29 14 26.0 1,600 | C.
27 24 25.6 1,520 | C.
27 25 25.6 1 570 | C.
27 22 25.5 1,570 | C,
47 27 35.4 1,970 | C.
100 47 85.6 5,260 | C.
358 123 273 16,200 | B.
358 , 107 155 9,530 | B.
375 37 140 8,330 | C.
47 1 30.3 1,860 | C.
161 16 50.6 3,110 | C.
C4 2 34.1 3 C.
375 14 75.4 54, 600

SOUTH FORK OF KERN RIVER AT ISABELLA, CAE.

Location.—In'the NW. } sec. 20, T. 26 8., R. 33 E., at highway bridge at Tsabella,
half a mile above junction with Kern River. '

Recorps AvamasLe.—October 5, 1910, to September 30, 1913, when station was
discontinued.

DrAINAGE AREA.—Not measured.

GaeE.—Vertical staff fastened to middle span of bridge.

CHANNEL.—Sand; somewhat shifting. .

DiscHARGE MEASUREMENTs.—Made from bridge at gage or by wading.

Diversions.—Twenty-eight irrigation ditches, varying in capacity from 8 to 20
second-feet; head above the station.

CoopreraTION.—(Gage-height record and discharge measurements furnished by United
States Forest Service.

Estimates withheld for additional measurements.

Discharge measuremenis of South Fork of Kern River at Isabella, Cal., durmg the year
ending Sept. 30, 1913.

[Made by H. J. Tompkins.] -

Gage . Gage Dis-
Date. height. Discharge. Date. height. | charge.

Feet. Secft. Feet. Sec.-ft.
Mar. 19 oo, 0.75 88 || Sept.23............... ceaeeaas 0.34 14
Junell.......cooiiiiuaaiiaa, .74 72
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- Daily gage height, in feet, of South Fork of Kern River at Isabella, Cal., for the year
ending Sept. 30, 1913.

Day. Oct. | Nov. 'Dec. Jan. | Feb. | Mar. | Apr. | May. | June. | July.| Aug. | Sept.

ERSKINE CREEK NEAR BOEFIRH, CAL.

LocamioN.—In the SW.  SW. } sec. 24, T. 27 8., R. 33 E., 700 feet west of Otto
Liebel’s residence, 4 miles above station formerly maintained near Isabella,
and 6 miles southeast of Bodfish. .

RECORDS AvAILABLE.—April 1 to June 30, 1913.

DRrAINAGE AREA.—Not measured.

Gage.—Vertical staff on left bank.

CraNNEL.—Sand and gravel. :

DiscHARGE MEASUREMENTS.—Made by wading. .

DiversioNs.—A small ditch diverts water forirrigation about 5 milesabove thestation.

CooPERATION.—Station maintained in‘cooperation with United States Forest Service.

Estimates withheld until additional measurements can be secured.
The following discharge measurement was made by H. J. Tompkins:
March 28, 1913: Gage height, 1.80 feet; discharge, 3.0 second-feet. -

Daily gage height, in feet, of Erskine Creek near Bodfish, Cal., for the year ending Sept.

30, 1918.

Day. Apr. | May.| June, Da:y. Apr. | May. | June, Day. Apr.|May. | June,
-12.05(1.8| 241 L9170 L70 1.64 | 1.59
2.05| 1.80| 1.90 190 1.70| 1.66 1.62] L59
1.95)1.80 | 1.90 418 (170 162 1.62) 1.59
1.90 | 1.80 | 1.80 .[1.82]1.68] 161 1.62| 1.59
4190 1. 78 1.81 1.80 | 1.68 | 1.60 1.61| 1.59
1.90)1.75 ] 2.30 1.80 1 1.68| 1.60 1.60| 1.56
21,90 1.72| 1.90 1.80 | 1.68 | 1.60 1.60| 1.56
4190 1L72] 1.90 1.84 | 1.681 160 1.71 1.54
190170} 1.8 1.81 | 165 | 1.59 1.69] 1.51
1.90)1.70 | 1.80 1.80 ) 1.65 ) 1.59 % g«% 1.50
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ERSKINE CREEK NEAR ISABELLA, CAL.

Location.—In the NW. 1 sec. 9, T. 27 8, R. 33 E., at ford at mouth of canyon, 2}
miles above junction with Kern River, 5 miles south of Isabella.

REecorDs AVATLABLE.—February 7, 1911, to March 31, 1913, when station was discon-
tinued. (Record is fragmentary.)

DrAINAGE AREA.—Not measured.

Gage.—Vertical staff fastened to willow tree, about 80 feet above ford on 1eft bank..

CeANNEL,—Sand and gravel Two channels at high stages.

"DIsCHARGE MEASUREMENTS.—Made by wading near gage.

Drversions.—A small ditch diverts water for irrigation about 9 miles above the
station.

CoOPERATION.—Station maintained in cooperation with United States Forest Service.

Estimates withheld on account of insufficient data.

-Discharge measurements of Erskine Creek near Isabella, Cal., during the years i913—1914.
\ [Made by H. J. Tompkins.]

" Ga Dis-
Date. heﬁgﬁ. oharge.
Feet. Sec.-ft.
B LN A L ) O P, 2.65 3.6
Mar. 21 2 2.82 12
May 25, 1914 .00 2.58 3.8

Dtnly gage hevght in feet, of Erskine Creek near Isabella, Cal., for the year ending Sept. 30,
19138.
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BASIN. CREEK NEAR HAVILAH, CAL.

Location.—At highway bridge on Caliente-Havilah road at Rankin ranch, in Walkers
Basin, about 10 miles southwest of Havilah,
REeCORDS AvamLABLE.—February 8, 1911, to September 30, 1913, when station was
discontinued (fragmentary).
DRAINAGE AREA.—36.2 square miles.
" Gaee.—Vertical staff on left bank at bridge.
CeaNNEL.—Sand and gravel; will shift at high water.
DiscrARGE MEASUREMENTS.—Made by wading below bridge.
“Drverstons.—Rankin ditch diverts water above the station.
ACCURACY. —Rating curve fairly well deﬁned results fair for days for Wlnch gage
heights are recorded. .
CoorERATION.—Gage-height record furmshed by United States Forest Service.

The following discharge measurement was made by H. J. Tompkins:
Mar. 30, 1913: Gage height, 0.63 feet; discharge, 4.2 second-feet.

Daily gage height, in feet, and discharge, in second-feet, of Basin Creek near Havilah, Cal.,
Jor the year e'ndmg Sept. 30, 1913.

C) Dis- Gage | Dis- Gage | Dis-
.| charge. Date. height. | charge. ;)ate. height. | charge.
3.5 0.65 4.5 0.40 1.0
3.5 .63 | 4.0 .60 3.5
4.0 .65 4.5 .60 3.5
g.g .40 1.0 .45 1.5

WHITE RIVER NEAR HOT SPRINGS, CAL.

LocatioNn.—On Vaughn ranch, 1 mile east of White River-Hot Springs stage road,
about 5 miles southwest of Hot Springs.

REcorRDS AvarnaBLE.—January 18, 1911, to September 30, 1913 when station was
discontinued.

DrainAgE AREA.—Not meagured.

Gacee.—Vertical staff on right bank fastened to a willow tree about 150 feet above
observer’s house.

CuaNNEL.—Sand and gravel; somewhat shifting.

DiscHARGE MEASUREMENTS.—Made by wading.

Accuracy.—Results only fair on account of the limited number of dlscha.rge measure-
ments.

CooreraTioN.—Gage-height record furnished through United States Forest Service
by David Vaughn.

The following discharge measurement was made by H. J. Tompkins:
April 8, 1913: Gage height, 1.63 feet; discharge, 3.5 second-feet.
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Monthly discharge of White River near Hot Springs, Cal., for the years ending Sept. 30,

1911-1918.
Discharge in second-feet.
# oot Run-off Accu
Month. (total in racy-
Maximum. | Minimum. | Mean. | 2¢re-feet).
23 2.0 9.94 276 | C.
20 3.3 8.44 469 | C.
38 6.7 13.2 707 | D.
9.7 5.6 6.80 229 | C.
5.6 2.6 3.77 232 | C.
2.6 .6 1.468 871 C.
.6 .0 .22 14
.0 .0 .0 0
.02 .0 .03 2
0.6 0.2 0.38 23
5.6 .2 .68 40
2.6 .2 102 63 | D.
5.6 .6 2. 52 155 | C.
-2.6 1.4 1.96 113 | C.
12 1.4 3.7 231 | C.
16 3.3 7.45 43 | C.
7.8 3.3 5.20 320 | B.
3.3 2.0 2.50 149 | B.
2.0 .0 1.20 74 | D.
............ .0 .0 0
............ .0 .0 0
16 .0 2.22 1,610
L7 4T S PO 0.0 0.0 0
November. . . ... i e .0 .0 0
December. . ....oeen e .0 .0 (U]
January ... 4.9 .0 3.10 191 | C.
Februar, 11 3.1 31 206 | C.
March 5.4 2.4 2.98 183 | B.
April 4.6 3.1 3.55 211 | B,
y. 8.3 .8 2.39 147 | C.
June. 3.1 .8 1.50 89 | C.
July. 1.8 .0 .67 41
August...........ooiilll .. .2 .0 .02 1
September.... ... .0 .0 .0 0
Theyear.......... e 11 .0 1.48 1,070
Nore.—See note to table of daily discharge.
. DEER CREEK AT HOT SPRINGS, CAL.

Locarion.—Below footbridge at forest supervisor’s headquarters in Sequoia National
Forest, about half a mile below Hot Springs. Tyler Creek enters about 24 miles

below station.

REcOrDS AVAIrABLE.—QOctober 7, 1910, to September 30, 1913.

DRAINAGE AREA.—Not measured.

Gage.—Vertical staff fastened to an alder tree on left hank, 30 feet below footbridge.

CrANNEL.—Sand, gravel, and boulders.

DiscHARGE MEASUREMENTS.—Made from highway bridge 100 feet below gage of by

wading.

Drversions.—Irrigation ditches head above station.
Accuracy.—Rating curve fairly well defined; results fair.
COOPERATION.—Station maintained in cooperation with United States Forest Service.

The following discharge measurement was made by H. J. Tompkins:
Apr. 7, 1913: Gage height, 0.58 foot; discharge, 6.3 second-feet.
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Daily gage height, in feet, of Deer Creek at Hot Springs, Cal., for the year ending Sept. 30,
1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept.

0.60 | 0.57| 0.41| 0.33 0.41
.59 .55 .40 .35 .40
.58 .55 .40 .34 .38
.58 .51 .40 .34 .38
.59 .50 .30 .32 .37

.59 504 .22 .33 .37

.52 .50 .27 .31 .36
.52 .49 .29 .32 .36
.51 .50 .20 .32 .35
50 50 .32 31 33
55 50 .31 32 33
55 49 .ol 29 34
55 48 -3 25 34
54 47 .30 24 33
51 47 .31 24 33
50 45 .31 24 32
50 45 . .31 25 31
50 45 31 27 31

50 41 35 31 35
47 40 .35 30 35
48 38 .36 30 35
46 51 .37 54 35
78 45 .38 53 36
60 .42 .37 47 37
60 40 .35 41 38
55 \....... .32 3.

Daily discharge, in second-feet, of Deer Creek near Hot Springs, Cal., for the year ending
Sept. 30, 1913.

g
8

Day. Oct. | Nov. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug, | Sept.

SIS g e
0o
lat ol ol

—
B e s

TTRNGE ST DG AT O

NTCISISIYY

¢

WO OO0 COOCO w~IUTOS COOOD
MNNMe

CPN0 WNN0N NPOPPD WNNNX SENNX
COT 200030 0 OOWW © 00000 WD

-
VIOS PECADT STGICT GGG ST e G e

SwWw HW
bk ko ok
©oom S
@ =3 P
-

FTAIG GBS DMNTE B UTRD R A R0 0

NURARS RRADD WROOW VOO WH 00O M 100000 B
NPONO NPNNW NG BRO-1O0N RNIDRDO PO
WO ITED ICI0ICOCH OO R IR R ATT DICTRCIOT TTIISI D
CROWD CHNLL HPDOD LADINS CONOO SRWWD
PPN NONNE Pemee S RN NN
SIBNOO CONDH IBGPT NWVOOVNR VOB BHBO

8.1

PROENOO NOCOD XA Bd RBROEDD DERRDHD 00 & bt
RO NNV E WODOW W11~ ~1ORBmE OO~~~
GO IO GUR RO DTN D TOTOToNE DT R R0 B ottt o
COOOOCDO OOTEOHO ROBRDSD ANNNNX N O N
PNNGE S AOTIOR AGTGOD NRDHO POEPIN NN
WRW NO AROOOD COOCOCO NOWWW ONEHECT Gl ®
MO HBRD R COROER ICRO® RUUIOD NOIWEHN TOCOoON
SNBEOUT UISHTWSD N-HOR VROWT DIINOPP® NOPO®w

093900200000 £909098980
OO DN e e

-
DoNNNs

QOO Ha D b ek bkt o e b

"

NorE,—Discharge determined™from a fairly well defined ratiﬁg curve; interpolated for days for which
gage heights are not recorded.



132 SURFACE WATER SUPPLY, 1913, PART XI.

Monthly discharge of Deer Creek at Hot Springs, Cal., for the year ending Sept. 80, 1913.

Discharge in second-feet.
Run-off 4 ..
Month. - (total in m;l'
Maximum. | Minimum. | Mean, | 3cre-feet). !
- I
OCEODer. . ..o 3.4 2.2 2.72 167 | D.
November......_._. 6.6 3.4 4.98 296 | C.
DeCember - et 7.8 4.6 5.72 352 | C.
January. ... ... 6.6 3.2 5.07 312 { C.
February. . 14 4.8 5.65 314 | C.
March. .. .. 12 5.0 6.58 405 | C.
Aprilo.ooo 11 7.8 8.71 518 | C.
May. ...l 15 4.2 6.16 379 | C.
June. .. i 6.9 2.6 4.38 261 | C.
3.2 W7 1.93 119 | D.
6.0 .8 1.95 120 | D,
3.2 1.6 2.10 125 | D.
15 7 4.65 3,370

TYLER CREEK NEAR HOT SPRINGS, CAL.

LocartioN.—Below foot-log at the Thompson ranch, in Sequoia National Forest, about
1% miles north of Hot Springs, and 4 miles above junction with Deer Creek.

RECORDS AVAILABLE.—January 16, 1911, to September 30, 1913, when station was
discontinued.

DRAINAGE AREA.—Not measured.

GaceE.—Vertical staff on left bank 100 feet below observer's house. April 7, 1913,
new vertical staff installed at same location; datum 0.20 footlower. All published
gage heights refer to original datum.

CuaNNEL.—Bowlders and sand; somewhat shifting.

DISCHARGE MEASUREMENTS,—Made by wading.

DiversioNs.—Three small irrigation ditches divert water above the station.

Accuracy.—Results fair.

CooPErATION.—Gage-height record furnished through Umted States Forest Service
by J. F. Moody.

The following discharge measurement was made by H. J. Tompkins:
Apr. 7, 1913: Gage height: old gage, 1.06 feet; new gage, 1.26 feet; discharge, 6.1
second-feet. ’
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Daily gage height, in feet, and discharge, in second-feet, of Tyler Creek near Hot Springs.
Cal., for the year ending Sept. 30, 1913.

[7. F. Moody, observer.]

Apr. May. June. July. Aug. Sept.
Day. . . : .

Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- } Gage | Dis-
‘height. charge. height. charge. height. charge. height. charge. height. charge. height. charge.
3.2 0.80 2.0 0.60} 0.6 0.58 0.5 0.40 0.1

3.2 .79 1.9 .60 .6 .60 .6 .40 .1
22 .78 18 .60 .6 .60 .6 .30 .05

4.0 .77 1.7 .60 .6 .59 .6 .40 -1

2.0 .76 1.6 .60 .6 .58 .5 .40 .1

....... .75 1.6 .76 1.6 .60 .6 .56 .5 .46 .2

6.2 .73 1.4 .75 1.6 .58 .5 .54 .4 .40 1

5.7 .73 1.4 .72 1.3 .58 .5 .52 .4 .36 .1

5.3 .72 1.3 .75 1.6 .57 .5 .50 IS ) P .0
1. 4.9 .70 1.1 .79 1.9 .55 .4 .50 I 28 PO .0
1.00 4.9 .75 1.6 .75 1.6 .53 .4 [ 3 PP .0
1.00 4.9 .70 1.1 .72 1.3 .51 3 ;) O .0
1.00 4.9 .70 1.1 .73 1.4 .50 .3 [ 30 PO .0
1.05 6.0 .70 1.1 .76 1.6 .55 .4 I 3 P .0
1.05 6.0 .70 1.1 78 1.8 33 .05 Bl -0
1.05 6.0 L7010 1.1 .80 2.0 30 .05 .3 .36 .1
1.00 4.9 .70 1.1 .75 1.6 30 .05 .3 .36 .1
1.08 6.6 .70 1.1 .73 1.4 .30 .05 .3 .40 .1
1.05 6.0 .70 1.1 .72 1.3 .30 .05 .3 .40 -1
1.00 4.9 .7l 1.2 .70 1.1 .30 05 .3 .40 .1
1.00 4.9 .71 1.2 .70 1.1 .55 .4 .1 .40 .1
1.00 4.9 .71 1.2 .70 1.1 .55 .4 .1 .40 .1
1.00 4.9 .72 1.3 .60 .6 .33 .05 .0 .40 .1
1.00 4.9 .73 1.4 .70 1.1 .55 .4 .0 .40 .1
1.00 4.9 .73 1.4 .70 1.1 .55 .4 .0 .40 .1
1.00 4.9 .73 1.4 .70 1.1 .55 .4 .0 .40 1
1.00 4.9 .74 1.5 .95 4.0 .56 .5 .5 .36 .1
1.00 4.9 1.10 7.0 .78 1.8 .55 .4 .6 .40 .1
.95 4.0 1.00 4.9 .70 1.1 .56 .5 .4 .40 .1
.90 3.2 .78 1.8 .70 1.1 .57 .5 .3 .40 .1
....... .79 1.9 [oeooifoiaai] 57 .5 LS N PR P

NoTE.—Observer noted July 15, creek low, due to irrigation above; creek dries vp short distance below
gage. Aug. 23, all water taken from creek for irrigation. Aug. 27, rained late in afternoon and raised
creek to 0.8 foot, Sept. 9-15, all water out of cr eek.

Discharge determined from a fairly well defined rating curve. Discharge Apr. 8 and 9 interpolated;
Aug. 12 to 14 and 27, estimated from observer’s notes.

Monthly discharge of Tyler Creek near Hot Springs, Cul., for the year ending Sept. 30,

1913. -
Discharge in second-feet.
S g1 Run-off Ac

Month. (total in nf;‘
Maximum. | Minimum. | Mean. | 2cTe-feet).
April 1-24. .. 6.2 3.2 5.15 - 245
AY . 22 1.1 2.51 154
June...._.......... 4.0 .6 1.54 92
July............... X .6 .05 .38 23
August,.........._.. .6 .0 .32 20
September. 1 .0 .08 5

Theperiod..oo...oooiiio i 539 f.....
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TULE RIVER NEAR PORTERSVILLE, CAL.

Locamion.—In the NW. L NW, % sec. 25, T. 21 S., R. 28 E., below highway bridge
near the McFarland ranch, about 1 mile above mouth of South Fork, and 6 miles
east of Portersville. The North and Middle forks of Tule River unite about 9
miles above the station.

RECORDS AvAILABLE.—May 1, 1901, to September 30, 1913.

DRAINAE AREA.—266 square miles.

GaGE.—TCrior to December 6, 1912, staff in two sections on right bank, 100 feet below
bridge; vertical upper section nailed to willow tree; inclined low-water section
fastened to posts. Gage was checked and repaired December 6, 1912, and now
consists of one inclined and three vertical sections.

CraNNEL.—Gravel and small bowlders; practically permanent.

DISCHARGE MEASUREMENTS.—Made from bridge above gage or by wading.

DiversioN.—Several small irrigation ditches divert water above the station.

Accuracy.—Sometime between September 15 and December 6, 1912, a tree was
felled across river for foot-log. Thiscaused backwater at gage as shown by meas-
urement on December 6, The tree was probably removed by therise in February
25, 1913. Results for remainder of year are good.

Discharge measurements of Tule River mear Portersville, Cal., during the year ending
Sept. 30, 1913.

| : Gage Dis- ‘ Gage | Dis-
Date. Made by— height. | charge. | D2te Made by— height. | charge.
Feel. | Sec.ft. Feet. | Secft.
Dec. 6 |J.E.Stewart.......... 1.35 20 (| June 8 | E.C.Murphy.......... 1.55 72
Apr. 3| H.J. Tompkins........ 2.14 158

Daily gage height, in feet, of Tule River near Portersvvflle, Cal., for the year ending Sept.
30, 1913.

[Mrs. Martha Brough, observer.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
0.88'| 1.33| 145 1.24| 1.50 | 2.55 | 1.90| 1.8 | 0.96| 0.59 1.18
90 | 1.34| 1.46| 1.24| 1.48| 2.5 1.80 | 1.78 .94 .55 .85
921 1.351 1.481 1.24| 1451 2.2 1L70 | 175 .91 .52 .80
95| 1,36 | 1,49 | 124 1.45| 1.94] 1701 1,70 .89 .54 .70
98| 1.38| 1.48| 1.24| 1.50| 1927 1.74| 1.65 .88 .56 .62
.98 L34] 1.46] 1.24 ] 1.60| 1.90| 1.76 | 1.60 .85 .53 .60
.99 1.30| 1.44| 1.2¢] 18| 1.8 | 1.78| 1.59 .80 .41 .58
1L00| 1.32| 1.45| 1.25| 1.80| 1.80| 1.8 | 1.55 .75 .39 .55
1.00| 1.3¢} 1.52) 1.25)| 1.80| 1.77 | 1.85} 1.51 .70 .40 .52
1.20} 1.35] 158 1.25| 1.75| 1.80| 1.85| 1.45 .64 .38 .48
19| 136 1,60 1.25( 1.68| 1.85| 1.85| 1,41 .59 .32 45
.20 1.36, 1,56 1.25) 1.62| 1.88( 1.80( 1.38 .60 .29 45
1156 1.35| 1.54| 1.25| 1.56{ 1.90| 1.76 | 1.34 .54 .29 48
112} 1.35| L52| 1.25| L5t} 2.0 1.72 | 1.30 50 .31 50
1,10} 1.40| 1.68 ] 1.25| 1.49| 2.0 1L.70| 1.25 45 .32 .48
.09 1.50 | 1,75} 1.25| 1.50 | 1.95 | 1.73| 1.21 .41 .33 .47
1,09 1451 1,98 1.24| 1.52| 1.94§ 1.79| 1.15 38 .30 .45
1.09 | 1.44 1.38 | 1.23| 1.56 | 1.92| 1L.75| 1.10 .34 .29 .42
110 1.44 | 1.32| 1.21| 1.60| t.91| 1.73| 1.03 31 .28 40
1.30 | 1.44 1.31| 1.20( 1.58 | 1.91 1.72 | 1.00 .30 .25 36
L7010 1351 1.44] 1.30| 1.20| 1.54| L91| L74| 10O .34 22 .34
L72 0 L3210 137 1281 1.22| 1.52] 1.90| 1.75 98 .38 20 32
.74 130 1.37 ) 1.25) 1.25| 1.55| L94| L76 .96 .50 .29 .31
.76 1.30| 1.38| 1.20{ 1.65| L60| 1.95| 1.77 .95 .50 20 .
.78 | 1.30 | 1.38 | 1.20| 2.2 1.55 | 2.2 1.68 .94 .50 .29
.79 1,30 1.40| 1,20 1.65| 1,581 2.25| 1.70 .92 55 .31 .28
L80 ) 1,32 1.44 | 1.20) 1.72{ 162 2.2 1.751 1.05 .60 32 .28
.82 1.33| 1.44| 120 1.55| L70| 2.15| 2.2 1.10 62 35 .26
L9t 1,33 1,421 1.21 |....... 1.72 | 2.1 1.89 | 1.00 .60 .45 27
.86 1.32| 1.42 ) 1.22|. ... ... 2.1 2.0 1.8 .98 . 50 .28
87 |aeaannn 1.42 | 1.23 |....... 2.4 ... 1.84 [....... .60 70 f.en...
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Daily discharge, in second-feet, of Tule River near Portersville, Cal., for the year ending
« Sept. 80, 1913.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
4 9.5 20 26 17 66| 248| 16| 103)| 23 5 38
10 20 27 17 64| 235, 102 100{ 21 4 16
4 10 20 29 17 61| 165 90 96 | 20 3.5 13
5.5 11 21 29 17 61 122 90 90 { 18 4 8
6 12 22 29 17 66| 119 95 84 | 18 4 5.5
6 12 20 27 17 81 116 97 78| 16 3.5 5
6 12 18 26 17 102 109 100 77 13 2 4.5
6 12 19 26 17 ] 102| 102, 102 721 10 2 4
6.5 12 20 32 17| 102 98 ' 109 67| 8 2 3.5
8.5| 16 20 38 17 9% | 102 109 61| 6 2 3
7 |1 2| so| 1| | w we| 7| s L5| 25
7 16 21 36 17 80| 113 102 541 5 1.5 2.5
7 15 20 34 17 73| 116 97 51 4 ]-.15 3
7 14 20 32| a7 67| 130 92 47| 3 1.5 3
7 14 23 50 17 65| 130 90 43| 25| 1.5 3
7 14 30 58 17 66| 123 94 40| 2 1.5 2.5
7 14 26 96 17 68| 122| 101 36| 2 1.5 2.5
7 14 26 22 17 7Bl 119 96 32( L5| L5 2
7 14 26 19 16 8] 117 94 27| L5| 15 2
7 18 26 18 16 76| 117 92 2| 15| 1 2
7 20 26 18 16 7| 17 95 25| 15[ 1 L5
7.5] 19 22 18 16 68| 116 96 Al 2 1 1.5
7.5| 18 2 17 17 72| 122 97 B| 3 1.5 15
8 18 22 16 46 78| 123 98 2| 3 1.5 1.5
8 18 22 16| 145 72| 165 88 al 3 5 1.5
85| 18 23 16 84 76 175 90 20| 4 L5 L5
85| 19 26 16 92 8| 165 96 28| 5 1.5 1.5
9 20 26 16 72 90| 156 | 165 32 55| 2 1.5
9 20 24 16 {....... 92| 146 115 25| 5 2.5 15
9.5 19 244 16 [.. ... 146 130 | 109 4| 65 3 L5
9.5 ....... 24 17 {oeeo] 210....... 108 |....... 5 8 |ooon..

Nore.—Discharge determined from tworating curves as follows: Poorly defined, Oct.1 to Feb. 25; well
defined, Feb. 26 to Sept. 30. See remarks under *“ Accuracy ” in station description.

Monthly discharge of Tule River near Portersville, Cal., for the year ending Sept. 30, 1913.

Discharge in second-feet.
. Run-off |4 00,
Month. (total In. |00
Maximum, | Minimum. | Mean. | 8cre-feet).
9.5 4 6.98 429 | C.
20 9,5 15.2 904 | C.
30 18 22.6 1,390 | B.
96 16 28.3 1,740 | C.
145 16 29,5 1,640 | C.
210 61 83.5 5,130 | A.
248 98 134 7,970 | A.
165 88 101 6,210 | A.
103 20 49.5 2,950 | B.
23 L5 7.24 445 | C.
8 1 2.31 142 | C,
38 1.5 4.68 278 | C.
248 1 40.4 29,200
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NORTH FORK OF MIDDLE FORK OF TULE RIVER ! NEAR SPRINGVILLE, CAL.

Locarion.—In the NE. $ NW. }sec. 18, T. 20 8., R. 31 E., about one-eighto mile below
mouth of Hossack Creek, 3% miles above juncrion with South Fork of Middle
Fork, and about 9% miles northeast of Springville.

Recorps avarmmaBrE.—January 1, 1909, to December 31, 1912, when station wag
discontinued.

DraiNaGE ArREA.—Not measured. .

Gace.—Watson water-stoge recorder at weir.

Discuaree.—Computed from gage-height record showin3 head on weir.

CooreraTION.—Record of daily discharge furnished by San Joaquin Light & Power
Corporation, .hrough G. O. Newman, chief engineer.

Daily discharge, in second-feet, of North Fork of Middle Fork of Tule River mear
Springville, Cal., for the period Oct. 1 to Dec. 31, 1912.

Day. Oct. | Nov.| Dee. Day. Oct. | Nov.| Dec. Day.
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Monthly discharge of North Fork of Middle Fork of Tule River near Springville, Cal.,
Jor the period Oct. 1 to Dec. 31, 1912.

Discharge in second-feet.
8 Run-off

Month. (total in
Maximum. | Minimum, | Mean. | 8¢re-feet).

L1270 R 9.6 7.4 8.78 540
November . ceee e 11.2 8.3 9,26 551
DTy Y- R 9.5 8.1 8.58 528

B 1T 1 T e 1,620

Nore.—Monthly discharge computed by engineers of the U, 8, Geological Survey.

SOUTH FORK OF MIDDLE FORK OF TULE RIVER 2 NEAR SPRINGVILLE, CAL.

LocatioN.—One thousand feet above junction with North Fork of Middle Fork and
about 7 miles northeast of Springville. .

RECORDS AVAILABLE.—January 1, 1909, to December 31, 1912, when station was dis-
continued.

DrAINAGE AREA.—Not measured.

Gace.—Watson water-stage recorder at weir.

DiscEArRGE.—Computed from gage-height record showing head on weir.

CoorEraTION.—Record of daily discharge furnished by San Joaquin Light & Power
Corporation, through G. O. Newman, chief engineer.

1 Known locally as Doyle Branch of Tule River.
2 Known loecally as Nelson Branch of Tule River.
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Daily discharge, in second feet, of South Fork of Middle Fork of Tule River near Spring-
ville, Cal., for the period Oct. 1 to Dec. 81, 1912.

Day. Oct. | Nov.| Dec. Day. Oct. | Nov.| Dec. Day. Oct. | Nov. | Dec.
1... 4.0 5.8 6.8 52| 7.8 7.1 511 6.8 5.9
2... 4.21 5.8 6.8 4.8 7.8 7.1 4.4 6.8 6.2
3... 3.81 6.1 6.9 4.81 7.5 7.1 4.6 6.6 6.8
4... 4.2 6.4 7.0 4.1 7.3 6.6 58| 6.6 7.2

-5 5.0 6.8 6.6 4.4| 6.9 6.1 50| 6.4 6.8
5.3] 6.8 6.6 4.6 6.9 5.4 5.0 6.4 6.8
5.3 6.6 6.9 4.6 | 6.4 5.9 5.2 6.4 7.2
5.0 6.3 7.0 4.6| 6.2 5.4 5.8 6.3 7.3
501 6.2 7.0 46! 6.2 6.4 6.3 | 6.4 7.2
52| 82| 7.0 50| 70| 6.1 gg 6.8 ;%

Monihly discharge of South Fork of Middle Fork of Tule River near Springville, Cal.,
Jor the period Oct. 1 to Dec. 31, 1912.

Discharge in second-feet. Run-off .

Month. (total in
Maximum. | Minimum. | Mean. | acre-feet).

(0107717 R T 6.3 3.8 4.93 303
November. .. 8.2 5.8 6. 68 397
DeCOMDr. .« - . ce ot 7.3 5.4 6.70 412

Theperiod. ... .....cooveimii i e 1,110

Note.—Monthly discharge computed by engineers of the U. S. Geological Survey. -

BEAR CREEK NEAR SPRINGVILLE, CAL.

Locatron.—At Bear Creek ranger station, about 150 feet above mouth of, Rancheria
Creek, 23 miles above junction with North Fork of Tule River, and 6 miles north-
east of Springville.

RECORDS AVAILABLE.—January 23, 1911, to September 30, 1913 (fragmentary).

DrainaGce arREA.—Not measured.

Gaee.—Vertical staff fastened to a sycamore tree on right bank about 600 feet south-
west of ranger station.

CHANNEL.—Sand, gravel, and bowlders; fairly permanent. .

DiscEARGE MEASUREMENTS.—Made by wading.

Drversions.—A small irrigation ditch heads about 300 feet above the station.

Accuracy.—Rating curve well defined except for high stages. Results good at low
and medium stages, but monthly means are liable to considerable error, owing to
few gage readings.

CooprERATION.—Station maintained in cooperation with United States Forest Service

The following discharge measurement was made by H. J. Tompkins:
Apr. 4, 1913: Gage height, 1.00 feet; discharge, 6.0 second-feet.
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Daily gage height, in feet, of Bear Creek near Springville, Cal., for the year ending Sept. 30,

1913.
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iddle Fork-of Tule River near Springville and with that of Deer Creek near

NoTe.—For days for which lflage heights are not recorded discharge estimated by comparison with that

of North and South Forks of

Hot Springs.
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Monthly discharge of Bear Creek near Springville, Cal., for the year ending Sept. 30, 1913.

Discharge in second-feet.
Run-off con-
Month. (total in 2 éy.
Maximum. | Minimum. | Mean. | 2¢re-feet).
OCEODOT. . ..ot 1.4 0.6 0.87 53 | D.
November. . 3.2 1.2 1.51 90 | C.
December 3.2 1.6 1.94 119 | C.
6.8 1.2 2.85 175 | C.
30 3.0 4.54 252 | C.
7.5 4.4. 5.42 333 | D.
7.5 4.4 5.63 335 | D.
.. 5.4 1.1 2.55 157 | D.
June....... 2.4 W7 1.20 71| D.
1.0 .1 .44 27 | D.
5.8 .1 1.66 102 | D.
20 .1 1.52 90 | D.
30 .1 2.49 1,800

Note.—See footnote to table of daily discharge.

SOUTH FORK OF TULE RIVER NEAR PORTERSVILLE,1 CAL.

Location —Opposite Indian school on Tule Indian Reservation, about 8 miles above
junction with Tule River, 7 miles southeast of Success, and 14 miles southeast
of Portersville. Rocky Creek enters about 2 miles above station.

REcorps aAvamaBLE.~—October 10, 1910, to September 30, 1913.

DrainaGge ArREA.—Not measured.

Gage.—Vertical staff fastened to an alder tree on left bank 100 feet above pump
house.

CraNNEL.—Bowlders and gravel; rough; appears permanent,.

DiscHARGE MEASUREMENTS.—Made from cable half a mile below gage or by wading.

Diverstons.—Several small irrigation ditches, having a total capacity of about
11 second-feet, divert water above the station.

Accuracy.—An average rating curve, defined by measurements made 1910 to 1913,
has been used. Results fair.

CoOoPERATION.—QGage-height record furnished by United States Indian Servme

Discharge measurements of South Fork of Tule Rwer near Portersville, Cal., during the
year ending Sept. 30, 1913.

. Gage Dis-
Date. Made by height. | charge.

Feet. Sec.ft.
Apr. 5 H.J . TompKIS. ..ot 1.00 35
June 7 | E.C. MUrphy et ieieeee e .61 12

1 Formerly known as “near Success.”’
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Daily gage height, in feet, of South Fork of Tule River near Portersville, Cal., for the
year ending Sept. 30, 1913,
[A. P. Edmonson, observer.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. i Mar. | Apr. | May |June. | July. | Aug. | Sept.

) 0.20! 0.35 0.50| 0.45] 0.701 0.90( 1.20| 0.90 | 0.78 | 0.50 | 0.20 0.70

R, .20 3 .50 .45 L7000 . 1.00 .80 .72, .45 .20 .45

b2 S .20 40 .50 45 70 .90 .80 72 40 .10 .32
L S 1 .20 .50 .50 45 .70 .80 | 1.00 .80 72 40 .

J 2 .30 .50 .45 .70 .80 | .00 .80 .72 .40 .00 20

[ SN ‘ .35 .45 .50 45 70 .85 | 1.05 . 80 .72 .35 .00 20

SN .40 .45 .50 45 70| 1.00 .90 .80 .72 .35 .00 20

IR \ (40| .45) 50| .45] .90| 1.00| .90] .80| .68| .32| .00 15

L .35 .45 .50 50 .80 .90 .95 70 68 .30 .00 .15

100 i .30 .60 . 50 901 1.00 .70 62 .30 .10

.30 60 .50 85 .70 .85 1.00 .70 58 .30 .00 .00

.30 60 .50 90 .65 .80 95 0 58 30 .00

.30 .60 50 80 65 . 80 95 70 52 .30 00 00

30 .55 .45 20 60 .80 1 1.00 62 52 .25 .00 .00

30 55 .60 70 60 .75 90 62 . 50 .25 00 .00

30 55 .55 90 55 .75 95 60 48 .25 .00 .00

.30 .50 .50 95 55 .7 90 58 45 .20 10 00

.30 .50 50 90 .55 .80 95 60 42 .20 00 00

30 .50 .50 80 55 . 80 95 55 .42 .15 .00 00

30 50 .48 .70 55 .80 90 55 .40 .15 00 00

) .30 .50 ;45 .70 .55 .80 90 .55 40 .28 .00 00

22, .. 30 50 45 70 60 .90 90 52 40 40 .00

23t .- .30 .50 .45 .70 62 .90 95 52 38 38 00 .10

.............. .30 50 .45 70| 1.00 .95 .95 52 38 35 00 .10

25 30 50 45 70 o 1.00 | 1.05 52 38 35 00 .10

26, .. .30 .45 45 70 90 .90 1.00 52 45 .30 .00 10

27 el 30 45 45 70 90 L9511 1.00 52 .65 30 .25 .10

20, ..., .35 45 45 60 90 | 1.00 .90 | 1l.10 60 | 30 35 10

29 .l 35 .45 45 T I 1.10 .90 90 58 30 .20 .10

300 . .35 45 .45 60 |....... 1.20 .90 90 .52 30 .40 .10

23 SR ‘ 35 ..., .45 60 j....... 1.20 )....... 0 Joevnnss | 30 .35 10

Daily discharge, in second-feet, of South Fork of Tule River near Portersville, Cal., for
the years ending Sept. 30, 1911-1913.

Day. Oct. | Nov. } Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
....... 9.5 33 54 76 33| 12 3.8 2.5
....... 9.2 33 64 70 271 12 3.8 2.5

9.5 41 76 5% 27| 11 3.8 2.5
13 81 59 49 27 11 3.8 2.5
14 59 167 54 27 9.5 3.8 2.5
12 49 150 64 30 9.5 3.8 2.5
....... 12 49 120 64 27 9.5 3.8 2.5
....... 12 350 106 54 27 9.5 3.8 2.5
....... 11 273 100 49 27 9.5 3 2.5
3.2 9.8 404 93 49 24 9.5 3 2.5
5.1 9.5 250 81 33 27 9.5 3 2.5
3.9 12 167 81 41 33 9.5 3 2.5
3.6 14 135 87 49 33 9.5 3.8 2.5
3.6 13 120 81 54 33 8 3 2.5
3.4 13 120 81 49 30 8 3 2.5
P12 | 12 1200 70| 59| 27| 8 3 2.5
11 12 81 59 54 21 6.5 3 2
10 12 g1 49 45 21 6.5 3 2
8.9 13 81 49 33 21 6.5 3 2
7.4 15 81 70 33 21 6.5 3 2
7.1] 15 93 49 45 21 6.5 3 2
7.1 14 93 49 49 21 6.5 3 2
71| 14 81 49 45 21 6.5 3 2
7.4 14 81 49 33 21 6.5 3 2
7.71 16 81 49 33 21 6.5 3 2
7.41 16 81 49 33 21 6.5 3 2
7441 17 93 81 33 19 4.5 3 2.2
1] 17 76 81 33 19 4.5 3 6.5
7.11 16 59 76 33| 19! 45 2.5 6.5
7.11 16 41 70 33 19 4.5 2.5 6.5
VAT PO 33 looene.s 33 |..eeiol 3.8 2.5 . ...,
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Daily discharge, in second-feet, of South Fork of Tule River near Portersville, Cal., for
the years ending Sept. 30, 1911-1913—Continued.

Day. Oct. | Nov. | Dec. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
6.5 6.5 9.5 f.eee... 33 70 59 14 3.8 3
6.5 6.5 9.5 feeeanls 33 70 49 14 3.8 3
6.1 6.5 9.5 1.-co.e. 27 49 49 14 3.8 3
5.5 6.5 9.5 1........ 27 33 49 14 3.8 3
6.5 8 9.5 {.oeeealt 27 33 49 14 3.8 3
6.5 8 11 ... 27 33 41 14 3.8 2.5
8.5 6.5 12 |..o..... 27 33 41 12 3.8 2.5
6.5 6.5 12 ... 27 33 33 12 3.8 2.5
9.5 6.5 12 ..., 49 33 33 12 3.8 2.5
8.9 8 12 f..o..... 70 33 33 12 3.8 2.5
8 11 12 jae..... 93 33 33 12 3.8 2.5
8 11 12 21 93 70 33 12 3.8 2.5
8 11 12 21 93 70 33 12 3.8 2.5
8 11 12 27 93 81 33 12 3.8 2.5 ,
8 9.5 12 41 93 81 33 11 3.8 2.5
8 9.5 12 33 81 0 33 11 3.8 2.5
8 9.5 14 30 81 70 33 11 3 2.5
8 9.5 13 21 81 70 33 9.5 3 2.5
8 9.5 12 27 81 93 27 9.5 3 2.5
8 8 14 33 81 93 1 21 9.5 3 2.5
8 ) 14 33 81 81 21 8 . 3 2.5
6.5 8 14 27 81 76 19 8 3 2.5
6.5 8 14 27 81 76 19 6.5 3 2.5
6.5 8 12 27 81 70 19 5.5 3 2.5
6.5 8 11 27 81 70 19 4.5 3 2.5
6.5 9.5 9.5 33 106 70 16 4.5 3 2.5
6.5 9.5 9.5 33 120 59 16 4.5 3 3
6.5 9.5 11 33 87 59 16 4.5 3 3
6.5 9.5 13 33 76 59 16 4.5 3 3
6.5 9.5 12 33 81 59 16 4.2 3 3
6.5 |........ 12 33 [..oe.... 59 [........ 3.8 : S PR
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr, | May. | June. | July. | Aug. | Sept.
1912-13.
3 5.5 9.5 8 16 27 49 27| 20 9.5 3 16
3 5.5 9.5 8 16 24 33 21 17 8 3 8
3 6.5 9.5 8 16 24 27 21 17 6.5 2 4.9
3 9.5 9.5 ) 16 21 33 21| 17 6.5 1 3.8
4.5 9.5 9.5 8 16 21 33 21| 17 6.5 1 3
5.5 8 9.5 ) 16 24 37 21| 17 5.5 1 3
6.5 8 9.5 8 16 33 27 21} 17 - 5.5 1 3
6.5 8 9.5 8 27 33 27 21 16 4.9 1 2.5
5.5 8 9.5 9.5 21 27 30 16| 16 4.5 1 2.5
4.5 12 9.5 12 16 27 33 16| 13 “4.5 1 2
4.5 12 9.5 24 16 24 33 16 | 12 4.5 1 1
1.5 12 9.5 27 14 21 30 164 12 4.5 1 1
4.51 12 9.5 21 14 21 30 161 10 4.5 1 1
4.5 11 8 21 12 21 33 13| 10 3.8 1 1
4.5 11 12 16 12 19 27 13 9.5 3.8 1 1
4.5 11 11 27 11 19 30 12 8.9 3.8 1 1
4.5 9.5 9.5 30 11 16 27 12 8 3 2 1
4.5 9.5 9.5 27 11 21 30 12 7.1 3 1 1
4.5 9.5 9.5] 21 11 21 30 11 7.1 2.5 1 1
4.5 9.5 8.9] 16 11 21 27 1 6.5 2.5 1 1
4.5 9.5 8 16 21 27 11 6.5 4.2 1 1
4.5 9.5 8 16 27 27 10 6.5 6.5 1 1
4.5 9.5 8 16 27 30 10 6.1 6.1 1 2
4.5 9.5 8 16 30 30 10 6.1 5.5 1 2
4.5 9.5 8 16 33 37 10 6.1 5.5 1 2
4.5 8 8 16 27 33 10 8 4.5 1 2
4.5 8 8 16 30 33 10| 14 4.5 3.8 2
5.5 8 8 12 33 27 411 12 4.5 5.5 2
5.5 8 8 12 41 27 271 12 4.5 3 2
5.5 8 8 12 19 27 27 10 4.5 6.5 2
55 |....... 8 12 49 ... 1 2 ... 4.5 5.5 b.....

Note.—Daily discharge determined from a fairly well defined rating curve.

Apr. 22-26,1911, dischar%g

estimated. Jan. 1 to Mar. 11, 1912, discharge estimated from observer’s notes as follows: Jan. 1-31,
second-feet; Feb. 1-28, 10 second-feet; Mar. 1-11, 21 second-feet.
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Monthly discharge of South Fork of Tule River near Portersville, Cal., for the years ending
Sept. 30, 1911~1918.

Discharge in second-feet.
g Run-off {, ...
Month. (total in iy cy-
Maximum. | Minimum, | Mean, | 8cre-feet).
. 1910-11.
L0161 20 117 3 R [N 12 3.2 6.91 302 | C.
November............ . 17 9.2 13.1 780 | C.
December............ 29 8.9 14.9 916 | B.
January.............. .. 377 11 52.2 3,210 | B,
February............. . 120 30 51.3 2,850 | B.
March................ 404 33 110 6,760 | C.
April. 167 49 76.6 4,560 | C.
ay.. 76 33 46.5 2,860 | B.
June... 33 19 24.8 1,480 | B.
July.. 12 3.8 7.82 481 | C.
Aungust.. ...l 3.8 3.8 3.18 196 | C.
Septemb 6.5 2 2.72 162 | C.
The period. .. .. oo e 24,600
1911-12.
[0 7 70) T U 9.5 .5 7.16 440 | C.
November. . 11 .5 8.55 509 | C.
December 14 5 11.7 719 | C.
%‘a%uary a 10 615 { D.
ebruary. a 10 555 | D.
March a26.6 1,640 | C.
April 69.7 4,150 | B.
ay. 60.9 3,740 | B.
8 30.8 1,830 { B.
Jaly. . . Ll 9.68 595 | C.
ANgUSt .o 3.41 210 | C.
September...... ..o 2.65 158 | C.
ThS JOAL - .o ceeeeene e e ee 120 |eeoeeeinnnn 21.0 15,200
1912-13.
L0751 74) <) o 6.5 3 4.63 2851 C.
November. . .....ono i 12 5.5 9.17 546 | C.
DeCRIIDOT . o ce ettt 12 8 9.03 555 | C.
...................... 30 8 15.3 941 | B.
.................... 33 11 17.0 944 | B.
.................... 49 16 26.8 1,650 | B.
.................... 49 27 30.8 1,830 | B.
............... 41 10 16.9 1,040 | B.
........ 20 . 6.1 11.5 684 | C.
9.5 2.5 4.92 303 | C.
6.5 1 1.82 112} D.
16 1 2. 56 152 | C.
The year. .ooomuenio i aaiaeaa 49 - 1 12.5 9,040

a Estimated from observer’s notes.

MIDDLE FORK OF KAWEAH RIVER NEAR HAMMOND, CAL.

LocatioN.—In the SE. 1 sec. 24, T. 16 8., R. 29 E., in Sequoia National Park, about
2,000 feet below Moro trail and 6 miles northeast of Hammond.

Recorps AvarLABLE.—July 20 to September 30, 1913.

DraINAGE AREA.—Not measured.

GacE.—Vertical staff fastened to rock ledge on right bank. -

CuanveL—Large bowlders; very rough. A solid rock dike extends across channel
25 feet below gage, forming a permanent control.

DiscHARGE MEASUREMENTS.—Made by wading above gage.

CoorErATION.—(age-height record furnished by Sequoia National Park through
Walter Fry, acting superintendent.
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Discharge measurements of Middle Fork of Kaweah River near Hommond, Cal., during
the years 1913-14.

[Made by H. J. Tompkins.)

Gage Dis- Gage Dis-
Date. height. | charge. Date height. | charge.
1913. Feet. Secft. 1914. Feet. Sec.ft.
July 20, ..o L. 6.00 @52 || OCt. 16 e ccmeeneiiinaaaain. 5.50 22

e 2 second-feet have been added as estimated flow in second chanmel.

Daily gage height, in feet, and discharge, in second-feet, of Middle Fork of Kaweah River
near Hammond, Cal., for the year ending Sept. 30, 1913.

July. August. July. August July. August.
e = = = e &

Dy | S | 6| 8| g v | B 5| B | 5 v | D588

g | 8| 4 3 4138 | & g & _5 &1 5

g% |8l % AR M-S 15| 8%

@ B & A S A & B @ B S B2

] [=] [} [=] o a o] A ] [=) &7 a
6.1 60 6.1 60 5.9 45
6.3 78 6.2 69 6.0 52
6.2 69 6.1 60 6.0 52
6.2 69 6.15 64 6.0 52
6.0 52 5.98 [52 Q1 55 TS DA DN RN (R
[« SR PR 6.0 52 6.0 52 1126, ... ]ciiiienaann 6.1 60
Y TN PO U, 5.9 45 6.0 L2 15 (Y DU SRS RPN SR,
- J DR . 5.8 38 6.05 56 || 28..... 6.4 88 | ..t
L DN D PR 6.1 60 6.0 52 (| 29..... 6.4 88 [.o..i]aoaae
b (1S PPN PR 6.0 52 5.95 48 || 30..... 6.25 ) T
3l..... 6.2 69 f.oo.ifeeiann

JKAWEAH RIVER NEAR THREE RIVERS, CAL.

LocarioN.—In the SE. }sec. 27, T. 17 S., R. 28 E., at the J. O. Carter ranch, 1} miles

southwest of Three Rivers. North Fork enters about 3 miles and South Fork
- three-fourths mile above the station.

RECORDS AVAILABLE.—April 29, 1903, to September 30, 1913.

DRAINAGE AREA.—520 square miles.

Gaar.—Staff in two sections on left bank one-fourth mile back of observer’s house;
vertical high-water section fastened to willow tree; inclined low-water section
fastened to posts. Gage of United States Weather Bureau at same location and
datum has been used since December 5, 1912.

CueANNEL.—Gravel and bowlders; fairly permanent. N

DiScHARGE MEASUREMENTS.—Made from cable at gage or by wading.

Diversions.—Several small ditches divert water for local irrigation and domestic
use above the station. Power is also developed on the Middle and East forks.

Accuracy.—Rating curve well defined; results excellent. \

Discharge measurements of Kaweah River ncar Three Rivers, Cal., during the year ending
Sept. 30, 1913.

Date. Made by— Dok | ciomse, || Date. Made by— poage | s
Sec-oft. Sec.-ft.

Dec. 5 49 || June 9 795
Apr. 11 536 10 722
29 928 || July 22 175

NoOTE.—Gage heights refer to U. S, Weather Bureau gage.
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" Daily gage height, in feet, of Kaweah River near Three Rivers, Cal., for the year ending
Sept. 30, 1913.

[J. O. Carter, observer.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. May. | June. | July. | Aug. | Sept.
4.40 | 4.34 | 4.40| 4.70 | 4.98 6.05| 6.6 5.7 4.95 6.65
4.40 | 4.34 | 4.40 | 4.70 | 4.95 5.9 6.6 5.7 5.12 5.70
4.40 | 4.30 | 4.40| 4.70 | 5.00 5.8 6.5 5.6 5.00 5.40
4.40 ] 4.30| 4.40| 4.70 | 4.95 5.95| 6.45| 5.6 4.92 522

....... 4.30 | 4.40| 4.70 | 5.25 6.3 6.5 5.5 4.88 5.08
4.40 | 4.30 | 4.40 | 4.70 | 5.40 |. 6.6 6.5 5.48 [ 4.82 5.02
4.40 | 4.30 | 4.30 | 4.70 | 5.40 |. 6.7 6.4 545 | 4.76 4.95
4.40 | 4.30 | 4.45| 4.82 | 5.50 |. 6.6 6.4 535 | 4.75 4.90
4.40 | 4.30§ 4.50 ) 4.90; 5.42|. 6.7 6.3 5.30 | 4.75 4.82
4.45 | 4.32| 4.50 | 4.80 | 5.45 6.7 6.2 5.25| 4.75 4.79
450 | 4.35| 4.50 | 4.79 | 5.40 6.7 6.05| 5,15 4.72 4.72
4.55| 4.35| 4.45| 4.79 | 5.25 6.8 6.2 5.12 | 4.68 4.68
4.50 | 4.40 | 4.45| 4.78 | 5.20 6.6 6.3 |. 5.08 | 4.60 4.70
4.50 | 4.45| 4.48| 4.79 | 5.10 6.4 | 6.3 502 4.55 4.65
4.50 | 4.48 | 4.65| 4.80 | 5.00 6.5 6.25 | 5.00 | 4.55 4.62
4.50 | 4.50 | 4.95| 4.80 | 5.00 6.75 | 6.2 4.95 1 4.55 4.60
4.48 | 4.45| 4.85| 4.80 | 5.00 6.9 6.0 4.88 | 4.55 4.58
4,45 | 4.45| 4.78 | 4.90| 5.10 6.9 6.1 4.85 | 4.50 4.52
4.42 ... .. 4.75 | 4.80 | 5.20 6.5 5.85 | 4.85 | 4.48 4.50
4.40 | 4.70 | 4.80 | 5.15 6.7 5.9 4.82 1 4.45 4.50
4.40 |. .| 4.68| 4.80 | 5.20 6.8 5.9 4.82 ] 4.45 4.50
4.40 0| 4.68 | 4.85| 520 5.7 6.9 5.9 4.86 | 4.50 4.50
4,40 | 4.40| 4.61 | 4.75| 5.10! 595 7.0 5.8 5.05 | 4.50 4.50
4.40 | 4.40| 4.60| 4.80 | 5.15] 6.15 7.0 5.8 5.42 | 4.60 4.50
4.38 | 4.40-] 4.62| 5.40 | 5.08| 6.35| 6.9 5.7 5.36 | 4.65 4.48
4,38 | 4.40| 4.70| 5.25| 5.05| 6.5 6.75 | 5.7 5.18 | 4.85 4.50
4.38| 4.40( 4790 5.10 | 5.15| 6.65| 6.65| 6.05( 5.24 | 5.90 4.48
4.38 | 4.40 | 4.790 | 5.00| 5.25| 6.6 7.0 5.9 5.38 | 6.10 4.45
4.38 ) 440 4.70 |....... 5.28 | 6.5 6.55 | 5.8 5.42 | 5.50 4.45
4.38| 4.40 | 4.70 |....... 5.60{ 6.25 | 6.6 5.7 5.18 | 5.55 4.45

....... 4.45| 4.70 |.......| 590 |-......} 6.6 |.......] 5.02| 6.15{.......

NoTE.—Oct. 1 to Dec. 4, 1912, readi
30, 1913, readings from United States

Daily discharge, in second-feet, of Kaweah Riwver near Three Rivers, Cal., for

s from United States Geological Survey gage; Dec. 5, 1912, to Sept.

eather Bureau gage.

ending Sept. 30, 1913.

the year

Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
48 170 685 652 [ 1,090 450 162 | 1,140
48 162 652 560 | 1,000 450 212 450
48 175 450 532 | 1,000 400 175 315
48 162 450 5¢0 958 400 155 247
48 258 505 830 | 1,000 355 145 199
48 315 305 | 1,090 | 1,000 347 130 181
39 315 505 | 1,180 915 335 116 162
56 355 478 | 1,0¢0 915 295 114 150
63 323 450 | 1,180 830 275 114 130
63 335 505 | 1,180 755 258 114 123
63 3151 5321,18 652 | 222 107 107
56 258 560 | 1,280 755 212 98 98
56 240 620 | 1,000 830 199 81 102
60 205 620 915 830 181 72 92
92 175 560 | 1,000 792 175 72 85

162 175 560 | 1,230 755 162 72 81
138 175 590 | 1,370 620 145 72 77
120 | 205 590 | 1,370 685 138 63 67
114 240 560 | 1,000 532 138 60 63
102 222 532 | 1,180 560 130 56 63
98 240 505 | 1,280 560 130 56 63
98 240 450 | 1,370 560 140 63 63
83 205 530 | 1,470 505. 190 63 63
81 222 720 | 1,470 505 323 81| ~ 63
85 199 872 | 1,370 450 299 92 60
102 190 | 1,000 | 1,230 450 233 138 63
102 222 | 1,140 | 1,140 652 254 560 60
102 258 | 1,000 | 1,470 560 307 685 56
102 268 | 1,000 | 1,040 505 323 355 56
102 400 792 | 1,060 450 233 378 56
102 560 |....... 1,000 |....._. 181 720 |.......

Nore.—Discharge determined from a well-defined rating curve. For days for which gage heights are
not recorded, discharge estimated by comparison with that of South Fork of Kaweah River near Three

Rivers.
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Monthly discharge of Kaweah River near Three Rivers, Cal., for the year ending Sept. 30,

1913.
[Drainage area, 520 square miles.}
Discharge in second-feet. Run-off.
Month. per | Depthin | o
. . . inches on otal in *
Maximum. | Minimum, | Mean. sg;hﬂ:e drainage | acre-feet.
. area.
Qctober. - ......ooo..o.... 48 32 38.1 0.073 0.08 2,340 | A.
November. . 67 46 51.0 .098 ‘ L1 3,040 | A.
63 38 47.1 001 | .10 2,900 | B.
162 39 8L.6 .157 .18 5,020 | A.
315 102 137 .263 .27 7,610 | A.
560 162 251 .483 .56 15,400 | A,
1,140 450 636 1.22 1.36 37,800 | B.
1,470 532 | 1,110 2.13 2.46 68,200 | A,
1,000 450 725 1.39 1.55 43,100 | A,
450 130 254 .488 .56 15,600 | A.
720 56 174 .335 .39 10,700 | A,
1,140 56 151 .290 .32 8,990 | A.
1,470 32 305 587 | . 7.94 221,000

MARBLE FORK OF KAWEAH RIVER NEAR RANGER, CAL.

LocarioNn.—In the SE. 1 NE. £ sec. 35, T. 15 8., R. 29 E, at highway bridge, in
Sequoia National Park, about 1% miles northwest of Ranger.

REecorps avarraBLE.—July 19 to September 30, 1913.

DrAINAGE AREA.—Not measured.

Gaee.—Vertical staff fastened to rock ledge on right bank undemeath bridge.

CeaNNEL.—Large bowlders and gravel; rough.

Di1scEARGE MEASUREMENTS.—Made by wading just above control, 75 feet below gage.

CoorrratioN.—Gage-height record furnished by Sequoia National Park through
~Walter Fry, acting superintendent.

Discharge measurements of Marble Fork of Kaweah River near Ranger, Cal., during the

years 1913 and 1914.
[Made by H. J. Tompkins.]
Gage Dis- N Gage Dis-
Date. height. | charge. . Date. height. | charge.
1913, Feet. Sec.-ft. 1914. Feet. Sec.-ft.
July 19. .o 5,98 I8l Oct. 15 e, 5.43 59

40967°—wsP 361—16——10
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Daily gage height, in feet, and discharge, in second-feet, of Marble Fork of Kaweah River
near Ranger, Cal. for the year ending Sept. 30, 1913.

July. August September. July. August. | September.
e < o o3 + I
= N = . ,aj . = . . = .
D @ @ ko D <
Day. %f ) %} %, 2 %, Day. %, %,} '% %f %1 )
& ] =t =} < < <
e 1€ | |8l e]| B8 el 4|3 |4|e |4
| 2| @ 3| ¥| 2 Pl a ¥ 2| ¥ |2
s |a|sd|a|d|A S |A|d | a|lo|A
) IR IR P 5.1 b2 U D P, 5.7 | BT PPN M,
7O RPN 6.1 21§ 5.6 5.7 | X S FON
|- JRRY PR 6.0 6230 PR F, 5.7 111 5.6 9
[: SRR (RPN F 6.0 18| 5.6 9 5.7 )} N PR
[ AN PSRN U 5.9 16| 5.6 9 5.6 9| 57 n
58| Bl....|.... 5.6 ol ...
5.6 9 57 il 5.6 k2N PR S,
5.8 Bl...|..... 5.6 9| 5.7 11
5.8 3] 57 11 5.7 11| 5.6 9
5.6 [ I TR 5.9 16| 5.6
) (R (RPN P 5.8 L5 3 FS R, 6.0 L6 FUUURIN O
) &2 S RPN PR 5.8 13| 6.7 11 5.95 171 6.7 1
j T TR DR IR, 5.8 Wi ... ). 5.8 570 RO PR,
T SRR (R PRI, 5.7 114§ 5.6 9 5.7 ) S N
) 1 TR PR RO 5.7 ) A PR P, 5.8 B 55 7

.

NortE.—Discharge determined from a fairly well defined rating curve.

BAST FORK OF KAWEAH RIVER NEAR HAMMOND, CAL.

Location.—In the NW. + NW. $ sec. 19, T. 17 8., R. 30 E., at Grunigen ranch
about midway between Squirrel and Grunigen creeks, and 5 miles southeast
of Hammond.

RECORDS AVAILABLE.—July 21 to September 30, 1913.

DRAINAGE AREA.—Not measured.

GaGE.—Vertical staff fastened to bowlder on right bank 50 feet below trail from
Grunigen ranch. )

CaaNNEL.—Large bowlders and gravel; very rough.

DIsCHARGE MEASUREMENTS.—Made by wading below gage.

CooprrATION.—Gage-height record furnished by Sequoia National Park througb
Walter Fry, acting superintendent.

D'Lscharge measurements of East Fork of Kaweah Rwer near Hammond, Cal. dunng the
years 1913 and 1914.

[Made by H. J. Tompkins.]

Gage Dis- Gage Dis-
Date. height. | -charge. Date. height. | charge.

1913, Feet. Sec.-ft. 1914, Feet, Sec.-ft.
Jaly 21, oo 5.70 c 45| Ocet 17 . 5.39 23
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Daily gage height, in feet, and dwcha ¢, in second-, feet of East Fork of Kaweah River near

Hammond, Cal., Jor the year ending Sept. 30, 1913
Juiy. August. July., August July. August.
s +5 - e +3 +5

Doy | B | & | 2| & Do || 5[ B| g |ovw | |88

@ @ 3 @ ; < E E
dlgl&a| & & &4 1 <
$1 2% 2 213|832 |2 |5|32
S|A|S& | A S EL & A glald|a

59| 64 5.8

5.8| 54 5.8

58| 54 5.8

571 45 5.7

5.8 54 5.7

58] 5410 16.....].....]...... 5.8

5.8 54l 17.0IlfIIIIII 5.7

5.8 54| 18iifllIIII 5.7

5.9 64| 19. o)Ll 5.7

5.9 e4lf20 T 5.7

Nore.—Discharge determined from a fairly well-defined rating carve.

C

NORTH FORK OF KAWEA‘&H RIVER NEAR KAWEAH, CAL.

Locamion.—In the SE. 1 SE. }sec. 11, T. 16 8., R. 28 E., just above mouth of Cactus
Creek, 2% miles west of military outpost, and about 53 miles north of Kaweah.
REcorps avamasLe.—July 19 to September 30, 1913.
DraINAGE AREA.—Not measured.
GaGge.—Vertical staff fastened to large rock in center of pool 100 feet above mouth of

actus Creek.

CuANNEL.—Bowlders and solid rock. The control is a solid rock dike extending
across channel 30 feet below gage.
DiscHARGE MEASUREMENTS.—Made by wading at control below gage.
CooperaTiOoN.—Gage-height record furnished by Sequoia National Park,’ through
Walter Fry, acting superintendent.

Discharge measurements of North Fork of Kaweah River near Kaweah, Cal., during 1913.
{Made by H. J. Tompkins.]

‘ Gage Dis-
Date. height.- | charge.
Feet. Sec.-ft.
TULY 10 - et e e e e e e e 6.31 12
L7 s PN 6.07 59

Daily gage height, in feet, and discharge, in second-feet, of North Fork of Kaweah River near
aweah Cal., for the year ending Sept. 30, 1913.

. B3 ;000w

August. . August. August,
" Day. Goge | Dis- Day. Gage | Dis- Day. Gage | Dis-
height.| charge. height.| charge. height. | charge.

12 6.19 8.6 6.11 6.
12 6.19 8.6 6.11 6.
12 6.18 8.4 6.11 6.
12 6.15 7.7 6.10 6.
10 6.15 7.7 6.10 6.
10 6.15 T 260 et 6.10 6.
9.9 6.15 ToTN 2T eeanaaann.s 6.10 6.
12 6.12 7.0 -
9.9 6.12 7.0
8.8 6.12 7.0 I

Nore.—Discliarge determined from a fairly well defined rating curve.
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NORTH FORK OF KAWEAH RIVER AT KAWEAH, CAL.

Location.—In the SW. 1 sec. 2, T. 17 S., R. 28 E., in Sequoia National Forest, at
highway bridge, about half a mile north of Kaweah, and 2 miles above junction
with Kaweah River. Sheep Creck enters 24 miles above and Manikin Creek
one-fourth mile below gage.

Recorps AvarLaBLe.—October 12, 1910, to September 30, 1913.

DraiNAGE AREA.—Not measured.

Gace.—Vertical staff fastened to right abutment of bmdge.

CHANNEL.—Solid rock and sand; fairly permanent.

DISCHARGE MEASUREMENTS —Made from bridge or by wading.

Diversrons.—Approximately 20 second-feet is diverted by several small dltches for
irrigation above the station.

Accuracy.—Rating curve well defined except at high water. Results good.

Dzscharge measurements of North Fork of Kaweah River at Kaweah, Cal., during the year
ending Sept. 30, 1913.

. Gage Dis- Gage | Dis-
Date. Made by height. | charge, || Date- Made by— height. | charge.
Feet. | Sec.-ft. Feet. | Sec.-ft.
Apr. 15| H.J. Tompkins.._..... e1,58 101 || June 10 | E. C. Murphy.......... 1.42 78
29 | E. C. Murphy.......... 1. 80 146

@ Some débris on control.

Daily gage height, in feet, North Fork of Kaweah River af Ka'wea;L, Cal., for the year ending
ept. 30, 1913.

[Lloyd Weckert, observer.]
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
) 0.45| 0.55| 0.65| 0.70| 0.99| 1.12 | 1.94 | 1.63| 1.52| 1.02) 0.66 1.36
b J .45 .55 .65 70 .98 1 1.08{ 1.83 | 1.58 | 1.49 98 .66
b S .45 .55 .65 .70 .95 1.06¢ 1.60 1.55{ 1.50 95 .63 v
4o .50 .55 .65 .70 .93 1.25] 1.53 | 1.58 | 1.51 93 .60 72
[ . .50 .55 .65 70 .92 1.42} 1.61} 1.62| 1.52 .89 .55 69
B .50 .55 .85 .70 00| 1.44) 1.68| 1.78| 1.47 .84 .51 67
Bt .50 .55 .65 .65 .95 ( 1.45 1.521 1.69( 1.45 .85 .51
< .50 .55 .85 .60 | 1.07| 1.46| 1.48) 1.67] 1.39 .82 .50 57
¢ .50 .55 .85 .75 105 1.521 1.501 1.66 | 1.39 82 .50 54
) 1 O .50 .65 .65 .75 1.00| 1.48| 1.62 ] 1.67 | 1.39 79 .49 .52
Mo .55 .85 .65 .75 .98} 1.43) 176} 1.66| 1.37 75 .48 50
) 1 .55 .65 .70 .75 .97 1.33| 1.78 | ~1.63 | 1.34 78 .48 50
13 it .55 .60 .70 .75 971 1.20| 1.76 | 1.61| 1.27 74 .48 50
14............ .55 .60{ .65 .80 | 100| 1.21| 1.78] 1.61 | 1.22 3 .48 50
) 1 J .55 .60 80 98| 1.01| 120 1.56] 1.60| 1.20 68 .47 50
16, cceeienna.. .55 .60 .80 | 1.12] 1.07| 1.20| 1.56} 1.59| 1.18 66 .47 48
17 e .55 .60 .75 1.08} 1.14| 1.20| 1.53| 1.58| 1.12 67 .48 45
I8 vimiiiianns .55 601 Y75 100! 1.06| 1.31 1.64| 1.571 1.10 64 .47 43
19, e .55 .60 .75 .06 L00| 1.26; 1.62| 1.55| 1.08 62 .46 43
200 .50 .65 .70 .94 100 1.26) 1.57 | 1.53| L07 62 .46 .42
2 .50 .85 70 .92 .03 ] 119} 1.59 | 1.51| 1.06 .62 .46 .43
22 .50 .85 .70 .94 95| L21} 1.63| 1.50| 1.04 .77 .45 .44
23 .50 .65 .70 .89 | - .90 | 1.20} 1.80| 1.50 | 1L.02 .83 .45
24 ..., .50 .85 .70 .90 1.49) 119} 1.87] 1.46] L00 .82 .43 45
25 . 50 .65 70 .00 1.44| 116} 1.90]| 1.42| LO1 .42 46
.50 .65 70 94 1.22| 119 194} 1.40| 1.03 84 .40 46
.55 .65 70 97 114 126} 1.88¢ 1.39| 1.42 80 .35 46
.60 .65 .70 ] 1.00] 1.10| 1.36| 1.82) 1.80) 1.24 .77 .48 46
.60 .65 .70 W99 ..., 1.50 | 1.80] 1.64| 1.18 81 .55 .46
.50 .65 701 100 f.-...-. 1.68 | 1.66 R 1.61 | 1.07 77 .49 46
.60 ..., 70 299 foae.... 1.82 |....... 1.55 sreceedd 75 129 ...
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Daily discharge, in second-feet, of North Fork of Kaweah River at Kaweah, Cal., for the
year ending Sept. 30, 1913.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. |-July. | Aug. | Sept.
) 2 5 9 11 28. 39 190 113 92 ¢ 31 9.4 67
2 2 5 9 11 28 35 160 103 86| 28 9.4 22
- 2 5 9 11 26 34 107 98 88| 26 8.2 14
4ol 3 5 9 11 24 53 94 103 90 | 24 7.0 12
[ 3 5 9 11 23 76 109 111 62 21 5.0 11
Bt 3 5 9 11 22 79 12\4 147 8 | 18 3.4 9.8
P 3 5 9 9 26 80 92 126 80| 19 3.4 8.2
| S 3 5 9 7 82 85 122 72 17 3.0 5.8
L S 3 5 9 14 33 92 88 120 72| 17 3.0 4.6
100 i, 3f 9 9 14 29 85 111 122 72| 16 2.8 3.8
- i
P 5 9 9 14 28 78 142 120 69 | 14 ‘2.6 3.0
120l 5 9 11 14 27 63 147 113 65| 15 2.6 3.0
13 ... 5 7 11 14 27 47 142 109 55 2.6 3.0
4. 5 7 9 16 29 48 147 109 49| 12 2.6 3.0
15 L 5 7 16 28 30 47 9 107 47| 10 2.4 3.0
5 7 16 39 35 47 99 105 45 9.4 2.4 2.6
5 7 14 35 41 47 94 103 39 9.8 2.6 2.0
5 7 14 29 34 60 115 101 | ° 37 8.6 2.4 1.6
5 7 14 26 29 54 111 98 35 7.81. 2.2 1.8
3 9 11 25 29 54 101 94 35 7.8 2.2 1.4
3 9 11 23 24 46 105 90 34 7.8 2.2 1.8
>3 9 11 25 26 48 113 88 32| 14 2.0 1.8
3 9 1 21 22 47 152 88 31| 18 2.0 2.0
3 9 11 22 86 46 170 82 29 | 17 1.6 2.0
3 9 11 22 79 43 178 76 30| 21 1.4 2.2
h
3 9 11 25 49 46 190 73 31| 18 1.0 2.2
5 9 11 27 41 54 173 72 76| 16 .8 2.2
7 9 11 29 37 67 157 152 52 | 14 2.6 2.2
7 .9 11 28 |....... 88 152 115 45| 17 5.0 2.2
7 9 11 29 |....... 124 120 109 35| 14 2.8 2.2
4 P 11 28 1...... 157 f....... 98 [..c.... 14 58  |oe.....

Note.—Discharge determined from a well defined rating curve.

Monthly discharge of North Fork of Kaweah River at Kaweah, Cal., for the year ending
Sept. 30, 1913. .

Discharge in d-feet.
rge in second-fee Runeoft |,
Month. (total in mgg 3

Maximum, | Minimum. | Mean, | 2Cre-feet).
OCtOber. <o 7 2 4.1 252 | B.
NOVEIIDOr. . ... cia e 9 5 7.3 434 | B.
BDZ-TTo0101 3T o 16 9 10.8 664 | B.
RE:3 180 B3 P 39 7 20.3 1,250 | A.
February. .. .ot 22 33.8 1,880 | A.
March. ...t 157 34 63.4 3,900 | A.
April........ el 190 5 129 7,680 | A.
Ay e - e e e taeaiee e iie et 152 72 105 6,460 | A.
JUDE. e 92 29 56.6 3,370 | A.
Ty . e 31 7.8 16.0 084 | A,
.. 58 .8 5.12 315 | A.
. September. . c..ceieierniaannn.. $esemannemsancnan 67 1.4 6.77 403 | A.

Theyear................... P 190 .8 38.1 27,600

fegom.—Maximum recorded gage height for the year: 1.96 feet, Apr. 1 at 6 a. m.: discharge, 196 second-
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South Fork of Kaweah River near Three. Rivers

SURFACE WATER SUPPLY, 1913; PART XI.

In the SE. { sec. 8, T. 18 S., R. 29 E., on the Mehrton ranch, 500 feet
Made by—

SOUTH FORK OF KAWEAH RIVER NEAR THREE RIVERS, CAL.

above mouth of Cinnamon Creek, 4} miles southeast of Three Rivers and about

5 miles above junction with Kaweah River.
RecORDS AVATLABLE.—September 18, 1911, to September 30, 1913.

DraINAGE AREA.—Not measured.
DiscEARGE MEASUREMENTS.—Made from cable 300 feet above gage or by wading.

Drverstons.—Two small ditches divert water for irrigation above the station.

Gace.—Vertical staff fasténed to large bowlder on right bank.

Cran~gL.—Gravel and bowlders; rough; fairly permanent.

Accuracy.—Rating curve f
Discharge measurements of
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Daily discharge, in second-feet, of South Fork of Kaweah River near Three Rivers, Cal.,
Jor the year ending Sept. 30, 1913.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. { July. | Aug. | Sept.

) 3.3 6.6 8.2 6.6 9.3 17 64 87 208 | 31 9.6 | 108

2t 3.8 6.6 8.0 6.6 9.6 17 68 74 194 7 30 10 13

S, 4.0 6.6 8.0 66| 10 18 47 68 166 [ 28 10 22

L S 4.5 6.6 7.7 6.6 10 18 41 94 134 | 26 8.8 17

T, 5.1 6.6 7.4 6.21 10 19 39 141 120 25 6.6 13
5.6 6.6 6.6 6.0 11 20 41 208 120 1 24 6.6 12
5.6 6.6 6.6 6.0 11 21 39 224 118 1 22 6.0 10
6.0 7.1 6.6 5.81 13 22 35 208 108 | 21 6.0 9.3
6.0 7.1 6.6 9.3 13 24 33 194 99 | 20 5.8 8.8
6.2 10 6.6 12 13 26 41 208 99| 18 5.6 8.0
6.0 13 6.6 12 13 26 46 224 99 | 17 5.6 7.4
5.8 8.8 6.6 12 12 26 52 208 971 15 5.6 6.9
5.3 8.5 6.61 11 .12 22 61 194 90! 13 5.6 6.6
4.9 8.5 6.6 9.3( 1 20 60 166 79 12 5.6 6.6
4.5. 8.8 9.3 12 11 18 52 194 76| 11 5.6 6.6
4.5 8.8 8.8 17 11 17 52 224 741 11 5.6 6.6
4.5 9.0 80| 11 11 17 53 290 741 10 5.6 6.0
4.5 9.0 7.4 10 11 18 56 272 70| 10 5.6 5.6
4.5 9.0 7.1 10 11 « 21 52 256 68 9.6 5.6 5.1
4.5 9.3 6.9 9,3 11 21 46 224 58 9.3 5.6 4.5
4.5 9.3 6.6 9.3 11 20 46 239 46 9.0 5.6 5.1
4.5 9.0 6.6 9.3 12 21 49 239 41 8.8 5.6 4.9
4.5 8.5 6.6 9.3 11 21 56 239 39 8.5 6.6 4.9
4.5 8.0 6.6 8.81 13 24 60 239 37 8.5 6.6 4.7
4.5 8.0 6.6 8.8 15 21 68 239 37 8.8 6.6 4? 5
4.5 8.2 6.6 85| 17 19 108 224 39 9.0 6.6 4.5
4.5 8.2 6.6 88| 19 21 141 194 1t 6.6 4.5
6.6 8.5 6.6 9.0 18 24 166 224 46| 15 21 4.5
6.6 8.2 6.6 9.3 [ccavn-s 30 166 166 41| 19 19 4.5
6.6 8.5 6.6 9.3 [--..... 32 125 179 39 26 16 4.5
6.6 Joeenns 6.6 I 2 DO, 32 ....... 194 |....... 9.3! 26 .......

No’m.—Discharge determined from a fairly well defined rating curve.

Monthly dwcharge of South Fork of Kaweah River near Three Rivers, Cal., for the year
ending Sept. 30, 1918.

Discharge in second-feet. Run-off oo

Month (total in g u-

Maximum. | Minimum. | Mean, | 26re-feet). v
[0 7] ) PP 6.6 3.8 5.06 311 | D
November. . ...t 13 6.6 8.25 491 | C
3111073 o 9.3 6.6 7.06 43¢ | C
JANUATY - .o ettt e eaan 17 5.8 9.19 565 | C
February................ ettt 19 9.3 12.1 ., 6712{C

........................... e emeeracannan 32 17 21.7 1,330 | C .
ADHLL oo e, 166 33 65.4 3,80 | B
MY e et et e iaieas 290 68 198 12,200 | A
June. . .ol lL I 208 37 86.1 5120 | B
171 P 31 8.5 16.0 984 | C
AUBUSt . o e iiiiieciaaan 26 5.6 8.30 510 | C
S 5101 753 11107 S 108 4.5 11.0 655 | C

The Jear. « - oueiee i ieaiaaaean 290 3. 3' 37.5 27,200
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SAN JOAQUIN RIVER BASIN.

SAN JOAQUIN RIVER AND TRIBUTARIES ABOVE KINGS RIVER.
SAN JOAQUIN RIVER NEAR SHAVER; CAL.

Location.—In the N. } sec. 27, T. 8 8., R. 24 E., about 500 feet above junction with
Big Creek and 5 miles northwest of Shaver.

RECORDS AVATLABLE.—August 11, 1912, to September 30, 1913.

DRAINAGE AREA.—785 square miles.

Gage.—Storrow 7-day water-stage recorder on left bank. .

CEANNEL.—Rough broken rock; not likely to change.

DiscaarRGE MEASUREMENTS.—Made from cable near gage.

Accuracy.—Rating curve well defined; results considered good.

CooreraTioN.—Complete record furnished by Pacific Light & Power Corporation,
through R. C. Starr, hydraulic engineer.

Daily discharge, in second-feet, of San Jooquin River near Shaver, Cul., for the years
ending Sept. 30, 1912-13.

Day.- Aug. | Sept. Day. Aug. | Sept. Day. Aug. | Sept.
835 ([ 11 . ..., 635 305 462 211
324 || 120l L. 543 285 461 219
327 | 13l 645 281 440 219
374 (| 14. ... ...oo.... 643 275 443 217
391 || 15, . il 605 273 438 226
340 | 16 comeiiin... 597 255 479 215
320 1| 17.cneaenanaanns 567 241 497 214
393 |1 18 .. 520 231 463 207
394 (| 19, . L.l 480 215 425 205
335 |1 20......o...... 475 212 395 200
347 ...,
~

Day. Qct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

1912-13.
200 183 191 145 305 310 | 2,080 | 1,830 | 4,150 | 2,550 | 1,260 | 2,680
218 101 182 143 304 263 | 2 1,790 | 4,340 | 2,620 { 1,480 | 1,820
254 189 164 152 298 310 | 1,330 1,790 | 4 2,450 | 1,400 | 1,380
197 164| 156 | 204 | 362 1,170 | 2,270 | 3,910 | 2,540 | 1,310 | 1,160
270 | 208{ 166| 100| 279 | 380 | 1,280 3,510 | 3,720 | 2,510 | 1,230 | 1,010
271 210 128 | 125| 267 447|1,230 | 4,430 | 4,020 | 2,670 | 13090 880
268 225 106 120 272 462 | 1,080 | 4,980 | 4,440 | 2,680 965 824
280 276 164 91 287 510 | 1,010 | 3,940 | 4,750 | 2,620 834 768
270 | 235| 153| 159| 288 | 535| 1,140 5,010 | 4,700 | 2,500 | 974 712
257 | 239| 38| 134| 278| 570 {1,500 | 4,520 | 5,080 | 2,380 | 1,240 649
233 332 135 144 274 591 | 1,840 | 4,700 | 4,830 | 2,140 | 1,080 604
219 250 144 134 261 500 | 2,190 | 4,230 | 4,500 | 1,930 873 576
218 265| 160 150! 260 458 1,040 3,480 | 4,140 1,740] 796 568
219 | 265] 141] 158) 268 1,680 | 3,100 | 4,370 | 1,560 | 723 604
204| 265| 1931 224 289} 370 1,340!3, 4,910 | 1,380 | 666 576
193 238| 184 1,140 | 4,300 | 3,980, 1,200 [ 636 | . 544
190 232 151 1,130 | 4,540 | 3,340°| 1,090 [ 604 506
189 | 251 161 1,120 | 5,960 | 3,320 | 1,130 | 586 496
184 | 224 166 1,070 | 4,390 | 2,900 | 1,140 | 570 443
180 236| 162 1,260 | 4,310 | 2,760 | 1,230 | 540 448
| 29| 151 1,200 | 5,470 | 2,880 | 1,580 [ 535 43
172 |, 213| 136 1,640 | 5,710 { 3,130 | 1,630 | 632 456
168 207 139 2,500 | 7, 2,800 | 2,300 826 443
172 209| 160 2,500 | 6,930 | 2,810 | 2,600 | 1,050 420
174 205 | 164 2,980 | 6,820 | 2,560 | 2,290 | 1,580 382
162 202 137 4,260 | 6,110 | 3,050 | 2,050 | 3,220 360
166 200 108 4,270 | 7,030 { 3,080 | 1,810 | 2,750 340
178 | 208 | 138 3,380 | 6,300 | 2,820 | 1,530 | 3,370 323
176 195 142 2,760 | 4,630 | 2,490 | 2,140 | 3,480 290
195 | 147 2,430 | 3,970 | 2,510 1 1,930 | 3,450 288
193 |....... 1471 296 ).......] 1,400 {....... 3,960 ....... 1,460 | 3,560 |.......
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Monthly discharge of San Joaguin Ri;;er near Shaver, Cal., for the years ending Sept. 30,

1912-13.
i i -feet.
Discharge in second-feet Run-off
Month. . ; (total in
. Maximum. | Minimum. | Mean. acre-feet).
1912.

August 1131, .ot 645 347 503 21,000
70 1 P 394 200 275 16, 400
285 162 211 13,000
332 183 225 13, 400
193 106 152 9,350
321 91 195 12,000
381 231 289 16,000
1,400 263 493 30,300
4,270 1,010 1,890 112,000
7,120 1,790 4,540 279,000
5,030 2,490 3,680 219, 000
2,680 1,090 1,980 122,000
3,560 535 1,400 86, 100
2,680 288 41 700
7,120 91 1,320 954, 000

Nore.—Monthly and yearly discharge computed by engineers of the U. 8. Geological Survey.

SAN JOAQUIN RIVER NEAR NORTH FORK, CAL.

Locatron.—In sec. 18, T. 9 8., R. 23 E., below San Joaquin Light & Power Corpora-
tion’s power house, about 6 miles below mouth of North Fork Creek, and 6 miles

southeast of North Fork.

RECORDS AVAILABLE.—April 1, 1910, to September 30, 1913.

DrAINAGE AREA.—Not measured.

GaceE—Watson water-stage recorder on-left bank, 1,000 feet below power house;

also staff gage on right bank at cable.

CHANNEL.—Bowlders and gravel; apparently permanent.

DiscHARGE MEASUREMENTS.—Made from cable near gage. .

ReeuraTioN.—The power plant uses water from Crane Valley reservoir on North
Fork of San Joaquin River. Record at this station shows the total run-off from

drainage area above station.

CooprErATION.—Record of daily discharge furnished by San Joaquin Light & Power
Corporation, through G. O. Newman, chief engineer.
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Daily discharge, in second-feet, of San Joaquin River, near North Fork, Cal., for the year

ending Sept. 30, 1913.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
) O 239 239 1 246 198 67 372 {1,880 | 2,360 | 4,820 | 2,360 | 1,250 | 3,320
L 2431 236| 250 207 67 | 345 | 2,960 | 1,900 | 5,060 | 2,520 | 1,480 | 1,960
I, 268| 232| 295| o11| 376| 358 | 1,960 | 1,760 | 5,140 | 2,180 | 1,220 | 1,500
4o 300 239 204 192 381 390 | 1,490 | 2,270 | 4,590 | 2,090 | 1,110 | 1,110
2 300 253 218 177 350 415 | 1,390 | 3,580 | 4,660 | 2,090 | 1,010 920
6 296 253 192 147 345 465 | 1,490 | 4,980 | 5,040 | 2,100 850 810
GRS, 304 260 168 135 345 515 | 1,310 | 5,790 | 5,380 | 2,280 716 668
8.l 304 | 331 162 147 345| 525|1,260 5,700 | 5, 2,250 | 631 615
| I, 300 | 292 207 180 | 390 540 | 1,220 | 5,680 | 4,820 | 2,100 | 668 580
) (1 296 314 201 183 367 585 | 1,440 | 5,680 | 4,480 | 2,030 770 538
L ) PP 296 | 450 | 204 171 345 618 | 1,840 | 5,680 | 3,760 | 1,880 | 950 485
12,0, 272 322 207 198 { 327 630 | 2,160 | 5,290 | 3,480 | 1,740 810 460
L L. 246 327 204 201 327 545°| 2,220 | 4,590 | 4,220 | 1,590 625 456
... 268 | 33| 218| 214!, 336| 5052160 | 4,040 | 3,820 [ 1,480 [ 550 485
B 257 | 327 | 204| 268 322| 465 1,850 | 4,160 | 4,590 | 1,380 | 500 480
(AT 239 | 300| 235 475| 354| 435]1,520 5,070 | 4,480 [ 1,140 | 440 440
17l 235 280 | 228 390 | 430 435 1,450 | 6,510 3,960 | 970 | 420 415
18, ... 232 300 250 327 465 520 | 1,420 | 6,400 | 3,600 900 460 400
19 .. ... 222 280 243 276 425 612 | 1,400 | 6,100 | 3,200 940 450 390
20.. .l 215 292 232 260 | 381 575 11,300 | 5,000 | 2,560 | 870 | 425 385
21 . ... .. 225 284 218 260 350 525 | 1,460 | 5,680 | 2,480 | 1,120 395 368
22.. 232 [ 268 180 | 300 345 500 | 1,700 | 7,250 | 2,960 | 1,480 | 420 363 .
P 232 272 180 313 | 336 550 | 2,300 | 8,560 | 2,860 | 1,810 | 890 368
2. 225 253 239 318 | 336 535 | 2,960 | 8,170 | 2,660 | 2,860 830 363
25 ... 225 260 214 304 465 525 | 3,540 | 8,350 | 2,500 | 2,130 | 1,050 341
26.. ... 218 250 198 309 440 510 | 4,370 | 8,310 | 2,270 | 1,960 | 2,000 918
by 218 253 198 322 425 5151 5,020 | 7,960 | 3,360 | 1,650 { 3,320 296
28 e et 200 236 201 340 | 386 540 | 4,430 1 8,380 | 3,080 | 1,500 { 2,960 284
2 239 381 183 372 {....... 612 | 3,760 | 6,510 { 2,700 | 1,500 | 3,040 272
B0 239 304 214 372 |eeen-nn 631 { 3,140 | 5,790 | 2,460 | 1,820 | 3,400 260
21 S 272 [.oeen|] 225 376 oo 1,360 |....... 5200 ....... 1,610 | 4,540 |..... .-

Monthly discharge of San Joaquin River near North Fork, Cal., for the year ending Sept.

30, 1913.
N -
' Discharge in second-feet.
ge In secon Run-off
» Month. ; (total in
Maximum. | Minimum. | Mean, | 8CTe-feet).
304 200 253 15, 600
450 232 287 17,100
250 162 211 13,000
475 135 263 16,200
: 465 322 372 3
1,360 345 537 33,000
5,020 1,220 2,210 132,000
8,560 1,760 5, 580 :
5, 2,270 3,820 227,000
2,860 |- 870 1,750 108, 000
August..... 4, 395 1,230 75,600
September 3,320 260 675 40,200
The year 8,560 135 1,440 | 1,040,000

Note.—Monthly and yearly discharge computed by engineers of the U. 8. Geological Survey.
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SAN JOAQUIN RIVER BAFRIN,

SAN JOA

QUIN RIVER NEAR FRIANT, CAL.

'

‘Location.—In the SE. % sec. 34, T. 10 8., R. 21 E., at Fort Miller ranch, about 4

miles above Friant. )
RECORDS AvVATLABLE.—Qctober 18, 1907, to September 30, 1913.

DRAINAGE AREA.—1,640 square miles.

GacE.—Staff in three sections on left bank.

CranNeL.—Sand and gravel; shifts slightly.

DiscHARGE MEASUREMENTS.—Made from cable 30 feet below inclined section of gage

or by wading.

DiversioNn AND sTorRAGE.—Some storage and power developed above the station.

The Fresno Flume & Irrigation Co. diverts about 10 second-feet from Stevenson

Creek. This water ig used for irrigation near Clovis,

Accuracy.—Rating curve well defined; results good.

Discharge measurements of San Joaguin River near Friant, Cal., during the year ending

Sept. 30, 1913.
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Daily discharge, in second-feet, of San Joaquin River near Friant, Cal., for the year ending
Sept. 80, 1913.

Day. Oct. Nov.‘ Dec. | Jan. | Feb. | Mar. { Apr. | May. | June. | July. [ Aug. | Sept.
) DU 200 | 20| 420| 320 458 | 458 200 1,980 | 3,160 | 1,860 | 1,200 | 2,240
2 290 290 320 290 458 | 458 | 420} 1,640 | 3,580 | 1,980 } 1,310 | 1,750
T 350 200 320 200| 453| 458 11,530 {1,420 [ 3,580 | 1,980 [ 1,310 [ 1,310
S 350 | 200 350| 200 | 458 | 458 | 1,320/ 1,640 | 3,160 | 1,980 | 1,150 | 1,200
Baeeeaaneaans 200 | 20| 320| 268 420 | 458|1,120| 2,360 | 3,160 | 1,980 | 1,050 950
[ 290 268 | 320 268 | 385 5751 1,320} 2,880 | 3,160 | 1,980 { 950 850
(O 290 268| 320 200 38| 575 1,170 | 4,030 | 3,580 | 2,360 755
8. it 245 | 200| 320 222! 420, 655]1,070 | 4,190 | 3,300 | 1,980 | 710 665
[ RO, 245 320 222 495 655 1,120 [ 3,580 | 3,300 | 1,980 620
100iiceieinnnn. 245 | 200| 320 32| 495 655 1,220 3,880 | 4,190 | 1,750 | 1,000 620
) 5 495 | 320 290 458 | 698 | 1,530 | 3,580 | 3,020 | 1,750 900 540
120 . 420 420 320 268 420 740 | 1,750 | 3,580 | 2,750 { 1,750 540
13cceeeennn.. 2681 420| 32| 200 42| 615 1,750 | 3,300 | 2,750 | 1,640 | 710 540
4.l 268 | 420| 320 420 | 615 1,750 | 3,020 | 3,160 | 1,530 | 620 540
| S 0| 420 35 | 3820 420 615 | 1,530 | 3,020 | 3,020 | 1,310 620 540
16 iiiiiinannnn 200 | 420| 350| 655] 42 | 615 1,220 3,300 | 2,880 | 1,200 | 580 540
17 200| 420| 350 | 575] 458 | 575 (1,220 | 3,730 | 2,750 | 1,050 | 540 540
18 e, 200 | 350 | 320| 495] 458 | 575 |1,220| 4,510 2,620 | 900 | 540 540
19, e 350 | 320| 42| 495| 740 | 1,220 | 4,670 | 2,620 | 1,000 | 500 710
b 276 | 350 | 320 350 ( 495! 655 | 1,120 | 3,880 |'2,490 | 1,100, 460 540
2. 200 | 320| 32| 350 | 458 615]1,320 4,510 12,110 (1,200 425 540
22 i 20| 3201 32| 3507 458 | 575!1,420 4,510 2360 (1,310 460 500
P2 F 268 320 320 350 458 655 | 1,640 | 5,520 | 2,750 | 2,360 500 460
7 S, 320 320| 420| 458 | 615 2,110 | 6,610 | 2,240 {2,360 | 620 425
P S 290 290 320 420 655 615 | 2,360 | 6,610 | 2,240 | 1,750 950 390
26, 290 290 320 420 535 575 | 2,880 | 6,610 | 2,490 | 1,750 | 2,620 390
b7 ST 290 | 320 350 420 535 575 2,880 (5,700 | 2,490 | 1,530 | 2,360 355
28 i, 290 320 320 420 495 615 | 3,440 | 6,610 | 2,020 | 1,530 | 1,980 320
b+ 290 320 320 458 |....... 740 | 3,020 | 5,170 | 1,980 | 1,310 | 2,620 288
B0eiveiiaiann 495 290 458 [....... 740 | 2,360 | 4,510 | 1,860 1,750 | 1,980 288
3 D 268 |....... 290 458 |....... 1,120 |....... 5730 |...... 1,530 | 3,580 |.......

Norg.—Discharge determined from a well-defined rating curve.

Monthly discharge of San Joaquin River near Friant, Cal., for the year ending Sept.

30, 1913.
[Drainage area, 1,640 square miles.]
Discharge in second-feet. .Run-off,
s Aceu-
Month. Depth in
Maximum.| Minimum, | Mean. | s I:gre incheson | Totalin |Ta¢¥-
g . : ;lnile drainage | acre-feet.
- area.

420 24 290 0.177 0.20 17,800 | B.

495 268 | ° 341 .208 .23 20,300 | B.

420 200 326 1199 23 20,000 | B.

655 200 360 .220 .25 22,100 | B.

635 385 462 . 282 .29 25,700 | B.
1,120 458 622 .379 .44 38,200 | B.
3,440 290 1,610 82| , 110 95,800 | B.
+6, 610 1,420-( 4,010 2.45 2.82 247,000.| A.
4,190 1,860 2,860 1.74 1.94 170,000 | A.
2,360 900 1,660 1.01 1,16 102,000 | B.
3,580 425 1,120 . 683 .79 68,900 | B.
2,240 288 683 .416 .46 40,600 | B.
6,610 200 l L200 | 732 1 9.91 | 868,000
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SAN JOAQUIN RIVER NEAR NEWMAN, CAL.

Locarion.—In the SW. { sec. 3, T. 7 8., R. 9 E., at drawbridge on Hill’s Ferry road,
300 feet below mouth of Merced River and 8% miles northeast of Newman.

Recorps AvaiLaBLE.—April 29, 1912, to September 30, 1913.

DramNagE AREA.—Not measured.

Gage.—Vertical staff fastened to downstream support of draw span.

CEANNEL.—Sand; will shift at high stages.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

ARTIFICIAL CONTROL.—Water is stored and extensively used for power and irrigation
on main river and. tributaries above station. Record shows return water from
irrigation and amount available for use along the lower river,

Accuracy.—Rating curves fairly well defined; results good.

Discharge measurements of San Joaguin River near Newman, Cal., during the year ending
Sept. 30, 1913.

Lo . . .
Date | - Made by— h(eiria ?‘,‘ cIPa.]rSg-e. Date. Made by— hgiag 3;. ch%isg-e.
| 1 Feet. | Sec.
Oct. 10 June 17 | E. C. Murphy.......... 4.93 1,420
Feb. 14 Aug. 16 Lasley | 1.43 104

May 15

Daily gage height, in feet, of San Joaquin River near Neumwn Cal., for the year ending
Sept. 80, 1913,

[Rasmus Lorensen, observer.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. { Mar. | Apr. | May. | June, | July. | Aug. | Sept.

0.45| 1..05( 1.1 1.75| L75| 1.45 4.9 8.3] 3.4 L8 | 135

.45 1.0 1.1 L7+ L7 1.75 4,7 7.9 3.3 L9 2.9

45| 1.0 L5 L7 1.751 2.3 4,2 7.41 3.2 1.8 2.45

.45 1.0 1.756{ L75| L8 2.1 4.0 7.1} 3.1 17 2.0

.45 1.0 1.0 1.8 17 2.05 3.5 6.8| 3.0 1.65 L8

45] L1 951 1.8 1.6 1.9 3.6 6.6 2.9 1,65 L7

45 1.1 .95 1.8 1.6 1.8 4.5 6.9} 2.8 1.6 L7
48] L1 L9811 1.75| L6 1.75 5.4 6.8 2.7 16 1,65

481 L1 L0 1.8 1.6 1.65 5.3 6.3 2.6 | L5 1.55

.50} 1.05] 1.0 1.8 1.6 1.6 5.8 6.0 2.6 15 14

n......... veees| 45 501 1.05] 1.1 1.8 16 1.6 6.5 6.0 2.5 L5 1.4
120 s .45 W50 105 ( 1.1 1.8 1.5 1.55 6.8 6.0 2.5 15 1.4
| .45 584 1.0 1.1 1.8 1.45| 1.6 6.5 58| 2.45| L5 1.4
14, e .45 801 10 1.2 1.8 1.5 1.8 6.3 56| 2.4 1.5 1.4
1 . .80 | 10 1.3 18 L5 2.0 5.7 53] 2.35] 1L.45 1.3
b L4200 801 1.0 1.4 1.8 15 2.2 5.6 51} 2.3 1.4 1.3
17, ieeenians .42 .81 1.0 1.6 1.8 15 2.2 5.2 4.9 2.25¢ 1,4 1.3
18 eiiieaaann .42 90 L0 | 27 1751 L5 | 2.4 6.4 4.8 2.2 1.4 1.3
M0 e . 900 1o | 23 1.7 1.5 | 23 6.8] 46| 2.15| L4 1.3
20 iiineninnas] .42 L9010 1.05¢ 2.3 1.7 L5 | 21 7.2 4.6 2.1 L4 1.25
b3 VP .40 .90 1{ 1.1 2.4 1.75| L5 2.1 7.0 4.6] 2.05] 1.4 1.2
22etiiennnnnn ... 401 (95| L1 2251 L7 1.5 2.05 7.2 4,41 2.0 14 1.2
eeceesansansal .40 981 L1 2.1 L7 L5 2.0 7.4 431 2.0 1.35 1.2
.............. 421 10 1.1 2.5 17 1.45| 2.0 7.6 401 2.0 1.3 L2
25..... veseesens] <451 1.0 1.0 2.0 1.65| 1.6 2.5 7.9{ 38.8] L95| 13 L2
26, iieeaaane 451 10 L0 2.0 1.6 1.6 2.9 8.0 3.7] L9 1,25 1.2
.7 (. .45 L05| L0 1.9 1.7 1.551 3.7 8.1 3.7 L9 1.2 1.15
- S 451 1,05) L1 1.851 175 L5 4.5 8.4{ 36| 195 L2 115
.............. 481 11 1.1 1.9 1.451,4.3 8.6 3.6 2.0 1.2 1.15
............. .481 1.1 1.1 L8 1.4 4.2 8.8 3.6| 2.0 12 1.15
-3 S I PO, L1 1.8 1.4 |....... 85, 1.851 1.2 |.......
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Daily discharge, in second-feet, of San Joaguin River near Newman, Cal., for the year
. ending Sept. 80, 1918.

Day. Oct. { Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
. 58 56 137 146 278 278 210 | 1,610 | 4,070 650 174 93
2. 56 56 128 146 266 266 278 ] 1,500 | 3,670 610 196 . 470
[ 56 56 128 220 266 278 430 | 1,220 | 3,220 575 174 332
doiiiiiiiian 54 56 128 278 278 290 370 | 1,120 | 2,950 540 154 218
;. 54 56 128 128 290 266 355 880 | 2,680 505 144 174
[ 2, 54 56 146 120 290 242 315 925 | 2,520 470 144 154
ST 54 56 146 120 290 242 290 | 1,380 | 2,770 438 134 154
- S 54 58 146 125 278 242 278 | 1,910 | 2,680 406 134 144
| R, 56 58 146 128 290 242 254 | 1,850 | 2,280 374 116 125

100000 56! 60| 137] 128| 200| 2¢2| 242|2160|2070| 374| 116 100
Mooa... 56 60 137 146 200 |, 242 242 1 2,620 | 2,070 346 116 100
12, ... 56 60 137 146 290 220 231 | 2,820 | 2,070 346 116 100
130 i 56 68 128 146 290 210 242 | 2,620 | 1,940 332 116 100
14 all 56 926 128 164 290 220 290 | 2,490 | 1,810 318 116 100
150 56 96 128 182 290 220 340 | 2,100 | 1,630 305 108 86
) (U 54 96| 128 200 200| 220| 400( 2,040 1,510| 202] 100 86
| ¥ S 54 104 128 242 290 220 400 | 1,790 | 1,400 279 100 86
I8 il 54 112 128 560 278 220 460 | 2,560 | 1,340 266 100 86
9. ...l 54 112 128 430 266 220 430 | 2,820 | 1,240 254 100 86
20, et 54 112 137 430 266 220 370 | 3,100 | 1,240 242 100 79
2. e 52 112 146 220 370 | 2,960 | 1,240 230 100 72
b 521 120 146 220 | 355)3,100] 1,120 218| 100 72
23 e 52 125 146 220 340 | 3,240 | 1,070 218 93 72
- S 54 128 146 210 340 | 3,380 9 218 72
b2 T 128 128 242 490 | 3,600 825 207 86 72
. i P 56 128 128 242 630 | 3,680 196 79 72
b1 (U, 56 137 128 231 970 | 3,760 780 196 72 66
28 iaiiaans 56 137 146 220 | 1,380 | 3,980 735 207 72 66
29, e iiiiianns 58 146 146 210 | 1,280 | 4,130 735 218 72 66
30 58 146 | - 146 200 | 1,220 | 4,280 735§ 218 72 66
31l 56 ... 146 200 |....... 4,270 |....... 185 20 ...

Nore.—Discharge determined from two fairly well defined rating curves applicable Oct. 1, 1912, to Mey
30, 1913, and May 31 to Sept. 30, 1913.

Momnthly dischorge of San Joaquin River near Newman, Cal., for the year ending Sept. 30,

19138.
Dischargc in second-feet.
Run-off |, ...
Month. = (total in | 10"
, Maximum. | Minimum, | Mean, | 3cse-feet).
58 52 55,1 3,390 | C.
146 56 93.0 5,530 | B.
December. 146 128 136 8,360 | B.
January. 560 120 262 16, 100 | B.
February. 290 242 278 15,400 | B.
March.. 290 200 ?0 14,300 | B.
April........... . 1,380 '210 ,400 | A,
May.. 4,280 880 | 2,580 159,000 | B.
June.....coeeeann. 4,070 735 l,ggg 107,000 | B.
July .o . 650 185 20,300 | A.
August. 196 72 112 . 6,800 1 A.
September......ccvciiiiiiiiiiiinainns . 470 66| - 119 7,080 | A.
The Year. . ... et aiaacaeaaeannnn 4,280 52 539 . 391,000
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BIG CREEK NEAR SHAVER, CAL. .

Location.—In the NE. 1 sec. 28, T. 8 S., R. 25 E., about one-fourth mile below
Pitman Creek, 5% miles above junction with San Joaquin River, and 53 miles
northeast of Shaver.

REecorps AvaiLABLE.—January 1, 1910, to September 30, 1913.

Drainace AreA.—Not measured.

Gaae.—Watson water-stage recorder on right bank in pool above weir. Staff gage
used from December 22, 1912. ’

Discraree.—Computed from gage heights giving head on 10-foot concrete weir. The
crest is a seven-eighths inch angle bolted to the concrete. Formula used:
Q=3.66 L (h—H)}

Accuracy.—Equipment installed carefully; results good.

CooperaTioN.—Estimates of daily discharge furnished by Pacific Light & Power
Corporation, through H. A. Barre, chief engineer.

Daily discharge, in second-feet, of Big Creek near Shaver, Cal., for the year ending Sept

30, 1918
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May. | June. | July, | Aug. | Sept

11 9 9. 77| 10 9.9 |eenennn 175 381 69 25 57
11 9 9~ 8.8 770 11 ..., 170 256 68 31 31
11 9 6 9.9 6.6 13 |....... 202 304 54 20 26
1 9 6 8.8 6.6 14 |....... 210 358 49 15 26
11 9 9 6.6 6.6 | 14 |[....... 284 318 44 10 15
11 9| 11 5.5 6.6 14 |....... 346 275 44 15 21
11 9| 11 6.6 6.6 22 [....... 446 332 39 10 15
11 1| 20 6.6 5561 25 |....... 232 35 10 15
11 11] 41 6.6 6.6 20 [....... 441 233 35 15 7
12 11y 37 6.6 7.7 32 |ee..... 464 282 29 16 5
14 11| 33 7.7 7.8 30 |...-... 476 188 25 15 5
12 24 | 27 9.9 9.9 31 70 430 166 15 10 18
12 271 24 11 11 25 50 397 175 25 8 20
12 241 24 9.9 11 26 70 310 157 20 5 7
12 22| 12 8.8 12 27 72 429 97 20 5 8
12 26 9 7.7 13 28 45 419 121 10 7 8
12 24| 11 8.8 9.9 | 34 49 562 97 15 5 2
12 24| 12 7.7 7.71 30 55 553 106 20 6 5
11 24| 12 7.7 6.6 32 55 381 20 5 3
11 26| 12 7.7 55| 381 96 423 83 21 2 6
11 26 | 12 8.8 55| 23 63 502 73 34 7 9
11 22 7.7 7.7 4.4 24 128 482 [ 83 60 16 8
11 22 7.9 7.7 55| 25 141 533 68 45 31 5
11 18 8.0 8.8 6.61 25 196 446 68 45 52 1
11 14 7.7 9.9 5.5 25 188 419 97 29 52 1
11 8 80| 11 6.6 22 275 387 88 61 36 1
11 14 8.2 12 7.71 22 269 | . 313 107 41 42 1
11 9 7.9| 12 8.8 25 254 435 141 66 68 2
11 9 7.71 12 26 218 402 117 72 42 2
11 9 7.7 11 38 259 448 97 46 108 2

9l 7 11 39 ... 38 [..eneee 26| 131 |.......

NoTte.—No record Apr. 1-11.
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Monthly discharge of Big Creek near Shaver, Cal., for the year ending Sept. 30, 1913.

Discharge in second-feet.
& o Run-off
Month. (total in
Maximum. | Minimum. | Mean. | 2cre-feet).
14 9 11.3 695
27 8 16.0 952
41 6 13.7 842
12 5.5 8.79 540
13 4.4 7.70 428
39 9.9 24.9 1,530
275 45 134 5,050
562 170 397 24,400
381 68 173 10,300
72 10 38.1 2,340
198 2 29.4 1,810
57 1 1.1 76

Note.—Monthly discharge computed by engineers of the U. 8. Geological Survey.

PITMAN CREEK NEAR SHAVER, CAL.

LocaTion.—In the E. } sec. 28, T. 8 8., R. 25 E., just above junction with Big Creek,
about 53 miles northeast of Shaver.

RECORDS AVAILABLE.—January 1, 1910, to September 30, 1913.

DRAINAGE AREA.—Not measured:

Gage.—Watson water-stage recorder on right bank in pool above weir. Staff gage
used from December 22, 1912.

Discuaree.—Computed from gage heights giving head on 38-foot masonry weir. The
crest is a three-eighths inch angle bolted to the masonry. Formula used:
Q=3.66 L (h—H)}

Accuracy.—Equipment installed carefully; results good.

CoorPerATION . —Estimates of daily discharge furnished by the Pacific Light &
Power Corporation, through H. A. Barre, chief engineer.

Daily discharge, in second-feet, of Pitman Creek near Shaver, Cal., for the year ending
Sept. 30, 1918.

.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept.

1 0.4 1.1 11 0.7 1.0 0.9 8.9 56 89 | 23 4.1 12
2.. .4 1.6 .8 .9 .9 L1 12 56 89 ( 21 3.4 8.9
3. 4 1.1 .8 1.0 .9 L3 13 65 108 | 18 2.9 5.9
4.. .4 1.6 .8, .6 .9 L5 14 79 86 | 16 2.4 3.4
5.. .6 1.6 .8 4 1.0 1.5 15 79 86 | 14 2.4 2.4
[ 1.1 1.6 .8 4 .9 L1 1 108 102 [ 12 19 2.4
7 .8 2.2 4 7 .9 2.6 12 112 8 | 11 L9 2.9
8 .8 2.2 .4 7 .7 3.4 12 103 74| 11 1.4 2.9
9 .4 1.6 .4 7 .8 4.5 12 112 72| 10 1.4 3.4
10 -4 1.6 .4 7 .9 4.5 16 109 72 8.1 1.4 1.9
11 .4 1.1 .4 .8 1.0 4.5 | 22 112 72 8.1 1.0 1.2
.4 1.1 .4 .9 1.1 6.5 32 108 63 7.3 1.0 L9
-8 1.1 1.6 .8 1.2 2.1 41 92 69 7.3 10 16
1.1 .8 2.2 7 1.3 3.2 38 92 53, 5.9 1.0 1.4
1.1 .8 2.2 . .6 1.5 3.7] 31 89 52 4.6 1.0 1.4
-8 .8 16 .4 1.4 3.7t 19 110 45 4.1 1.0 1.4
.8 .8 .8 .3 1.1 4.5 22 112 40 4.6 .7 1.0
.4 1.1 .4 .6 .9 3.7 18 135 26 4.1 .7 -7
.4 .8 .4 .4 ~8 3.% 14 103 28 3.4 .7 7
.4 .8 .4 .6 .7 2. 22 96 26 3.4 .7 .5
.4 1.1 .4 .6 .6 3.4 31 94 220 17 .7 .3
.4 1.1 .4 .7 .4 4.1 45 110 21| 14 .5 .3
.4 1.1 7 .7 .6 4.1} 59 97 20 7.3 i -3
.4 1.1 .8 .8 .6 3.4 74 97 20 6.6 41 .2
.4 .8 .4 .9 .6 2.9 82 89 16 6.6 6.6 .2
.4 1.1 .7 1.0 .7 2.4 92 81 46 8.1 5.2 .2
.8 11 .8 1.0 .8 2.9 96 81 63 6.6 4.1 .3
.8 11 .5 .9 .8 4.1 | 87 110 45 5.9 7.3 .2
.8 1.1 .4 1.0 R 4.1 81 128 37 11 18 .1
1.1 .8 .7 .9 59| 63 117 26 8.9 8 .1
L1l .. .7 1.0 % T P 107 {....... 4.6( 56 |.......
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Monthly discharge of Pitman Creek near Shaver, Cal., for the year ending Sept. 30, 1913.

Discharge in second-feet.
Run-off
Month. (totalin
Maximum. | Minimum. | Mean. | acre-feet).

OCtODEr . . Lot 1.1 0.4 0.62 38
. 2.2 .8 1.19 7
2.2 .4 .76 47
1.0 3 W72 44
1.5 .4 .89 49
7.3 .9 3.38 208
96 89| 36.5 2,170
135 56 98.0 6,030
108 16 55.1 3,280
23 3.4 9,47 582
85 .5 8.29 510
12 .1 2.00 119
135 .1 18,2 13,100

Note.—Monthly and yearly discharge computed by engineers of the U. S. Geological Survey.
CRANE VALLEY RESERVOIR NEAR NORTH FORK, CAL.

Crane Valley reservoir was formed by constructing a dam on North Fork Creek
in the E. I sec. 26, T. 7 S., R. 22 E. The released water flows down the natural
channel of North Fork Creek to a point just above the mouth of South Fork Creek,
where it is diverted into the power canal.

Records show the total flow into the reservoir, including that of South Fork ditch,*
which diverts water from South Fork Creek about one-fourth mile below the mouth
of Browns Creek.

Records from April, 1910, furnished by San Joaquin Light & Power Corporation.

Daily discharge, in second-feet, into Crane Valley reservoir near North Fork, Cal., for
the year ending Sept. 30, 1913.

,

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
3.5 5 8 10 30 26 139 54| 50 10 4,7 23
3.5 5 8 10 30 17 80 55| 62 88| 11 4.6
3.b 4.5 8 10 30 12 76 57| 52 10 10 6.9
3.5 4.5 8 10 28 19 9 46| 50 12 6.8 5.5
3.5 4.5 8 10 25 17 88 53 | 47 12 9 6.5
3.5 4.5 8 10 23 25 78 60| 42 8 6.7 6.7
3.5 4.5 8 10 29 31 71 59| 38 8.8 8.8 7.6
3.5 4,5 8 40 53 46 73 50| 31 8.5 8.4 4.1
3.5 10 8 25 40 75 65 | 37 6.7] 10 5.6
3.5 87 8 15 33 51 75 671 35 7.7 8.6 6.5
3.5| 15 8 15 33 49 80 79| 3 7.5 6.1 4.3
3.5 15 8 15 33 37 84 53| 29 8.3 7 5.0
3.5| 15 8 18 33 36 'l 57| 24 8.8 7 8.5
3.5 156 24 48 31 28 111 451 27 5.4 8.2 4.5
3.5 12 20 125 25 26 71 431 28 5.9 7.2 3.4
3.5 9 20 62 22 35 70 411 21 6.6 5.4 5.9
3.5 9 14 20 30 46 73 46| 22 6.2 7.3 5.4
3.5 9 13 25 29 65 75 2% 22 6.3 7.1 4.4
3.5 8.5 12 20 25 54 73 58| 21 6.5 6 5.1
3.5 8.5 12 20 15 36 56 541 22 6.4 7.4 5.2
3.5 8.5 11 25 20 31 68 54| 23 6.9 5 4,1
3.5 8.5 11 25 20 58 m 531 18 16 4.6 4,2
3.5 8.5 11 25 20 52 84 501 20 9.8 4.6 4.8
3.5 8.5 11 25 58 35 60 49+ 14 6 6.3 5.6
3.5 8.5 1 35 27 37 59 50 9.4 5.8 3. 3. 3.1
3.5 8 11 38 23 50 65 41 49 6.2 4.2 3.0
3.5 8 10 34 20 61 47 611 26 8.4 2.6 2.3
4 8 10 32 20 49 30 781 16 5.3 3.3 2.8
5.5 8 10 300 ...... 63 29 55| 15 6.2 4,2 10
7 8 10 81 42 73| 12 5.5 5.5 3.1
[ R 10 95 Joemuo-- 60 |....... 4.5 483 |eeeneen

1 Also known as Browns Creek ditch,
40967°—wsp 361—16——11
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Monthly discharge into Crane Valley reservoir near North Fork, C’al., Jor the year ending
Sept 30, 1913.

Discharge in second-feet. Run-off
\ Month. T (total in
Maximum. | Minimum. | Mean, | 8cre-feet).
7 35| am 232
87 4.5 1.1 . 660
24 8 10.8 664
125 ;10 27.3 1,680
58 15 28.5 1,580
95 12 4.2 2,590
139 2 72.2 4,300
79 41 56.2 3,460
62 9.4| 29.9 1,780
16 4.5 7.7 478
43 2.6 7.72 475
23 2.3 5.72 340
139 2.3 252 18,200

Nore.—Monthly and yearly discharge computed by engineers of the U. 8. Geological Survey.
. SOUTH FORK CREEK! NEAR NORTH FORK, CAL.

Locartion.—In the SE. {sec. 19, T. 8 8., R. 23 E., at concrete weir just above mouth,
about 5 miles east of North Fork. )
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